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PREFACE 


This  docunent  is  part  of  a University  of  Central  Florida  contract  report,  “A 
Continuation  of  Base-Line  Studies  for  Environmentally  Monitoring  Space 
Transportation  Systems  at  John  F.  Kennedy  Space  Center." 

The  entire  report  consists  of  four  volumes  and  an  executive  sunnary,  all 
identified  as  KSC  TR  51-2;  NASA  CR  163122: 

Volume  1:  Terrestrial  Community  Analysis 

Volume  II:  Chemical  Studies  of  Rainfall  and  Soil  Analysis 

Volume  III:  Part  I--Ich\.hyological  Studies,  Ichthyological  Survey  of  Lagoonal 
Waters;  Part  II--Ichthyological  Studies,  Sailfiti  Molly 
Reproduction  Study 

Volime  IV:  Part  I--Threatened  and  Endangered  Species  of  the  Kennedy  Space 

Center:  Marine  Turtle  Studies;  Part  I I --Threatened  and  Endangered 

Species  of  the  Kennedy  Space  Center:  Threatened  and  Endangered 

Birds  and  Other  Threatened  and  Endangered  Forms 
Executive  Summary 
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1976-75.  Monthly  samples  from  Wisconsin  Village  and  Happy 
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are  indicated  by  stippled  bars;  subadults  by  lined  bars;  and 
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18  Monthly  variation  in  reproductive  activity  of  female  small 
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TERRESTRIAL  COMMUNITY  ANALYSIS 


The  general  objectives  of  this  contract  were  as  follows: 

(1)  to  characterize  and  quantify  selected  components  of  the  environment; 

(2)  to  select  from  among  the  components  studied  those  which  would  be 
appropriate  for  the  detection  and  assessment  of  possible 
perturbations  indited  by  future  NASA  operations; 

(3)  to  develop  baseline  data  sufficient  to  define  normal  variation  (i.e., 
changes  not  associated  with  NASA  activities)  in  those  selected 
environmental  components;  and 

(4)  to  determine  the  kinds  and  amounts  of  measurements  required  to  detect 
and  docunent  environmental  perturbations  that  might  be  caused  by 
future  NASA  activities. 

Two  major  field  studies  of  terrestrial  ecosystems  on  or  adjacent  to 
Merritt  Island  were  conducted  and  are  reported  herein.  The  first  program 
continued  and  elaborated  on  analysis  of  the  vegetative  mosaic  of  the  island 
reported  by  Sweet,  1976;  Sweet  et  al.,  in  press.  Results  of  the  plant  studies 
are  designed  to  be  complementary  with  chemical  studies  of  soil,  rainfall,  and 
the  small  mammal  monitoring  program.  The  ultimate  objective  of  the  plant  work 
was  to  develop  a plant  community  monitoring  program  to  operate  in  concert  with 
other  environmental  studies  in  support  of  the  space  shuttle  program  of  the 
1980 's. 

A second  program  continued  studies  of  small  mammal  populations  initiated 
by  Ehrhart  (1976).  This  investigation  was  conducted  in  four  areas  that  were 
also  includ^  in  the  plant  community  analysis.  Information  derived  from  this 
work  will  ultimately  permit  the  dynamics  cf  these  small  mammals  to  be  better 
understood,  and  natural  va’iations  in  their  abundance  to  be  d’scerned  from 
those  resulting  from  man's  activities. 
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PLANT  COMMUNITY  ANALYSIS 


Introduction 


A community  analysis  was  necessary  for  development  of  a data  base  with 
which  base-line  studies  might  be  compared  In  future  years.  Field  work  v^as 
begun  In  June  1976.  Wetlands  In  the  Merritt  Island  complex  were  rejected  for 
a plant  cotraminity  monitoring  program  because  water  management  programs  such  as 
mosquito  control,  and  natural  variations  In  rainfall,  contribute  to  great  pliy- 
slcal  variation  In  these  systems,  magnifying  the  biotic  variation  relative  to 
upland,  well-drained  sites.  Accordingly,  the  plant  community  analysis  was 
limited  to  upland  sites. 

Initially,  30  study  areas  were  designated  for  sampling  on  or  adjacent  to 
Merritt  Island,  anticipating  that  some  areas  as  far  west  as  Orlando  would  be 
included  in  the  study  to  foster  an  understanding  of  the  successlonal  and 
community  similarities  and  differences  among  Island  and  mainland  sites.  Study 
areas  were  operationally  plant  communities  relatively  free  of  logging,  grazing 
and  clearing  operations  within  the  last  15  years. 

The  vegetation  analysis  was  designed  to  yield  a quantitative  description 
and  ecological  explanation  of  the  major  types  of  upland  vegetation  found  on  or 
near  Merritt  Island.  Subsequent  changes  in  the  vegetation  could  be  evaluated 
with  the  benefit  of  the  temporally  established  data  base. 

Casual  examination  of  the  landscape  revealed  a complex  Interdigitation  of 
obviously  different  types  of  plant  communities.  Field  observation  suggested 
that  many  of  these  areas  were  relatively  stable;  whereas,  a small  proportion 
of  the  stands  were  undergoing  rapid  successlonal  change.  Sucv^ession  is  uni- 
directional change  in  the  plant  conmunity  whereby  species  are  replaced.  Two 
or  more  temporary  communities  may  exist  in  the  same  space  but  at  different 
times  In  the  course  of  the  conwunities  reaching  a relative  steady-state  (near 
climax  condition).  Differences  in  communities  nearing  climax  reflect  differ- 
ences in  environmental  conditions.  The  plant  corurunity  is  perhaps  the  best 
Indicator  of  the  potential  of  the  environment  to  support  biotic  activity 
(Daubenmi  e 1968:32-33).  It  Is  important  here  to  realize  that  each  difi'erenJ: 
coiiimunity  type  possesses  a unique  ^nd  still  undefined  tolerance  or  suscepti- 
bility to  perturbation  by  aerospace  operations. 

Identification,  classification  and  description  of  plant  communities  are 
the  subjects  of  a vast  literature  in  many  languages.  PerliCps  the  most  useful 
summary  may  be  found  in  a recent  handbook  edited  by  Whittaker  (1973). 

Two  major  schools  of  thought  exist  with  reference  to  coiimunlties.  The 
"continuim"  school  views  the  definition  of  communities  and  their  boundaries  cs 
arb.trary,  contending  tnat  coiiriunities  are  continuous  (not  discrete)  (Curtis 
1959,  McIntosh  1967;  Gleason  1926).  Daubenmire  (1966,  1968),  in  contrast, 
argueo  for  the  recognition  of  discrete  communities  in  natural  landscapes. 
Daubenmire  as  well  as  Langford  and  Buell  (1969)  represent  the  "association" 
school.  Beals  (1969)  has  offered  evidence  that  either  discrete  or  continuous 
vegetational  units  may  be  manifested  under  different  environmental  conditions. 
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The  viewpoint  assumed  In  this  work  was  that  vegetation  exists  as  a con- 
tlnuur  For  practical  purposes,  however,  the  plant  mosaic  was  recognized  as 
existing  In  somewhat  discrete  units  repeating  themselves  in  space  (live  oak 
hammocks,  e.g.,  occur  as  discrete  units)  and  time  (succession  which  follows  a 
disturbance  will  yield  another  similar  community). 


Objectives 


The  objectives  of  this  study  were: 

1.  To  map  the  existing  plant  communities  on  KSC  property. 

2.  To  delimit  approximately  30  relatively  undisturbed  stands  representative 
of  six  plant  community  types  as  reference  points  to  interpret  the  upland 
vegetation  complex  of  Merritt  Island  and  vicinity. 

3.  To  develop  a quantitative  data  base  for  the  significant  plants  of  the 
stands  under  study.  More  specifically,  to  estimate  density,  frequency  and 
basal  area  for  tree  species;  to  estimate  coverage,  frequency  and  density 
for  shrub  species;  and  to  estimate  coverage  and  frequency  for  herbaceous 
pi  ants. 

4.  To  prepare  dominance-diversity  curves  for  tree  and  shrub  components,  based 
on  density,  basal  area,  and  importance  values,  to  evaluate  future  changes 
in  the  vegetation. 

5.  To  select  10  "reference"  stands  for  continuing  study  from  among  the 
approximately  30  areas  delimited  in  fulfillment  of  objective  1. 

6.  To  establish  a series  of  permanent  line  transects  in  the  10  designated 
rr^'rence  stands  from  which  to  document  condition  and  trend  of  the 
♦w^etation. 


Literature  Review 


Numerous  studies  on  the  plant  ecology  of  Florida  have  been  published. 

The  focus  of  this  brief  review  will  be  the  community  types  identified  to  be  of 
major  ..icern  on  upland  sites  of  Merritt  Island  and  east  central  Florida: 
ham'^rv'ks,  pine  flatwoods,  sand  pine  scrub,  coastal  scrub,  coastal  strand  and 
c !Stal  dunes. 


Hammocks 


Hammock  has  for  many  years  referred  to  certain  hardwood  forests  of  the 
Southeast  and  Florida  (Harper  1905;  1914).  Laessle  (1942)  and  Monk  (1965) 
rest»'icted  the  term  hammock  to  forests  composed  of  evergreen  (predominately) 
and  deciduous  hardwoods  growing  on  sites  that  are  not  seasonally  or  periodi- 
ally  flooded.  The  middle  Florida  hammock  belt  was  one  of  Harper's  (1914) 
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geographic  divisions.  According  to  his  data,  from  66  to  74  percent  of  the 
species  Mere  evergreofi  in  habit.  In  describing  the  vegetation  of  central 
Florida,  Harper  (1921)  mentioned  low  hammocks,  sandy  hammocks,  and  hammocks  on 
shell  mounds  (tropical  hammocks).  Low  hammocks,  tropical  hammocks.  Cape  Sable 
Hammocks  and  Key  Hammocks  were  cited  as  present  in  south  Florida  (Harper 
1927).  Hammock  formation  on  old  dune  lines  was  discussed  by  Kurtz  (1942).  He 
referred  to  "spruce-pine  hainnocks"  (spruce  pine  * sand  pine)  in  his  descrip- 
tion of  Daytona  Beach.  Elsewhere  in  his  monograph,  Kurtz  refers  to  magnolia 
and  magnolia-beech  climax  forests.  Laessle  (1942)  presented  species  lists  ano 
;ome  descriptive  data  from  xeric,  mesic  and  hydric  hammocks  of  the  Wei  aka  area 
near  Gainesville.  The  relationship  between  hammock  tree  species  and  pH  was 
studied  by  DeVall  (1943). 

Alexander  (1955)  presented  evidence  that  low  hammocks  of  southern  floriila 
probably  develop  on  sites  previously  vegetated  by  red  mangrove.  He  also 
suggested  that  low  hammocks  develop  into  high,  tropical  hammocks.  High 
hammocks  in  the  Miami  and  Pinecrest  areas  were  shown  to  be  primarily  subtropi- 
cal with  regard  to  plant  species  affinity  (Alexander  1958a).  Alexander 
(1958b)  presented  a species  list  and  transect  data  to  support  classification 
of  the  Pompano  Beach  hammock  as  a subtropical  coastal  hammock.  He  indicated 
that  some  of  the  hammock  occurred  on  old  dunes.  Laessle  (1958b)  returned  to 
the  area  of  his  previous  studies  and  established  permanet c quadrants  in  1951. 
In  discussing  communities,  he  presented  data  based  on  samples  from  a xeric 
live-oak  hammock.  He  observed  that  in  the  absence  of  fire,  hammock  tree 
species  spread  into  surrounding  flatwoods.  A mesic  hammock  and  an  adjacent 
sandhill  community  were  studied  by  Monk  (I960).  He  gave  data  on  soil  proper- 
ties and  plant  distribution  along  a transect  across  the  two  community  types. 
Monk  suggested  that  haiwiocks  can  resist  fires  and  maintain  themselves  them- 
selves. Laessle  and  Monk  (1961)  sanpled  eight  live-oak  (Quercus  virginiana) 
hammocks  in  north-east  Florida.  They  provided  data  on  density  and  basal  aroa 
of  tree  species  and  concluded  that  succession  in  the  area  leads  to  a mesic 
hammock. 

A definitive  study  of  southern  mixed  hardwood  forests  of  north  central 
Florida  was  reported  by  Monk  (1965).  He  defined  these  forests  as  being  mixed 
deciduous  and  evergreen  on  sites  not  flooded  periodically.  These  forests 
stands  achieved  best  development  where  limestone  and  phosphatic  deposits  out- 
crop. Other  sites  long  protected  from  fire  also  supported  the  mixed  hardwood 
forests,  .‘tonk  regarded  these  forests  to  be  the  climatic  climax  of  the  region. 
Among  the  data  presented  in  support  of  his  conclusions  were  species  lists, 
average  importance  values,  and  species  occurrence  with  reference  to  position 
on  the  moisture  gradient.  Included  in  the  study  were  trees,  shrubs  and  herbs. 
Monk  (1968)  further  defined  the  southern  mixed  hardwoods  by  demonstrating  that 
deciduous  trees  predominated  on  mesic  and  wet  sites,  and  that  evergreen  trees 
were  most  prominent  on  dry,  sterile  sites. 

Alexander  (1967)  reported  on  a re-analysis  of  a hammock  near  Miami.  Deta 
on  frequency,  density  and  basal  area  of  trees  from  samples  taken  in  1940  and 
1964  were  compared.  It  was  concluded  that  this  tropical  hammock  remained 
relatively  unchanged  over  the  period  of  study.  In  contrast,  a surrounding 
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pineland  had  undergone  succession  and  evolved  toward  the  tropical  hatmock. 

I Long  (1974)  mentioned  hammocks  in  the  everglades  region  as  dense  forests  in 

small  areas.  He  listed  the  important  plant  species.  Likewise,  Nohlenbrock 
(1976)  listed  the  dominant  plants  in  hammocks  of  the  Ocala  National  Forest. 

An  extremely  important  re-analysis  of  Laessle's  permanent  plots  on  the  Welaka 
area  has  been  reported  by  Veno  (1976).  She  studied  the  mesic  and  xeric 
hammocks  and  described  changes  over  the  past  twenty  years  (1951  to  1972).  No 
new  species  had  become  established  in  either  the  mesic  or  xeric  hanmocks. 
However,  the  xeric  hammock  was  changing  toward  a more  mesic  form.  She  used 
changes  in  importance  values  of  species  between  1951  and  1972  to  quantify 
stand  dynamics. 

Sweet  (1976)  gives  a species  list  and  quantitative  data  from  Happy 
Hammock  on  Merritt  Island.  Richardson  (1977)  has  reviewed  the  literature  on 
hammock  vegetation  of  south  Florida  and  cited  references  beginning  in  1773. 

He  discussed  species  composition  and  successional  relationships  of  low  and 
tropical  hammocks  of  Palm  Beach  County.  Austin  et  al.  (1977)  discussed  his- 
toric changes  in  hammocks  on  barrier  islands  and  interior  sites  near  Boca 
Raton.  Recently,  Del  court  and  Del  court  (1977)  have  presented  evidence  on  the 
nature  of  presettlement  mesic  hammock  forests  in  north  Florida  based  on  data 
from  the  General  Land  Office  Survey  records  of  1824-1825.  Thqy  argued  that 
contemporary  examples  of  southern  mixed  hardwoods  (sense  of  Monk  1965)  were 
indeed  climax  vegetation  for  that  region.  However,  these  forests  were  not 
directly  comparable  to  the  pi^esettlement  mesic  hammocks.  Rather,  contemporary 
southern  mixed  hardwoods  are  the  result  of  post-settl ement  modification  by 
selective  cutting  and  fire  preventation.  Genelle  and  Fleming  (1978)  provided 
a floristic  survqy  of  "The  Hammock"  at  Dunedin  (Latitude  28®  N). 


Pine  Flatwoods 


Bartram  (1791)  probably  coined  the  t-.m  flatwoods  in  his  reference  to 
pine  communities  maintained  by  recurrent  fires.  Contemporary  usage  includes 
flatwoods  or  pine  flatwoods.  Harper  (1914)  described  flatwoods  as  open 
forests  of  longleaf  pine,  saw  palmetto,  gall  berry,  and  wi  regrass.  One  of  his 
geographic  divisions  was  middle  Florida  flatwoods.  Pine  flatwoods  were  noted 
to  be  dominated  by  a species  of  pine,  either  longleaf,  slash  or  pond  pine 
(Gano  1917).  With  reference  to  central  Florida,  Harper  (1921)  distinguished 
among  open  flatwoods,  palmetto  flatwoods  and  high  pine  land.  He  observed  that 
Merritt  Island  had  large  areas  of  flatwoods  similar  to  Osceola  County;  how- 
ever, only  slash  pine  occurred  there.  In  south  Florida,  Harper  (1927) 
reported  on  high  pine  land,  flatwoods  and  Miami  pinelands.  Pessin  (1933)  dis- 
cussed the  pine  forests  of  the  lower  Gulf  Coastal  Plain  with  some  emphasis  on 
the  role  of  soil  conditions  in  the  determination  of  species  composition  and 
successional  relations.  Pinelands  of  the  Welaka  area  were  divided  into  three 
main  types:  longleaf  pine  flatwoods,  pond  pine  and  fetter  bush  flatwoods  and 

slash  pine  flatwoods  (Laessle  1942). 

Edmisten  (1963)  reviewed  the  historical  data  on  pine  flatwoods  and  con- 
firmed the  role  of  soil  and  drainage  factors  in  favoring  the  establishment  of 
either  longleaf,  slash  or  pond  pine  flatwoods.  Unfortunately,  his 
quantitative 
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data  Mere  limited  to  species  presence  (X)  tabulations.  Monk  (1968)  divided 
the  flatwoods  complex  Into  three  phases:  longleaf,  slash  and  pond  pine.  Long 

(1974)  divided  south  Florida  flatMoods  as  dry  pinelands  and  Met  pinelands. 
Quantitative  data  on  an  old-groMth  stand  of  slash  pine  Mere  given  by  Hebb  and 
CleMelt  (1976).  Mohlenbrock  (1976)  listed  the  plant  species  from  pine  flat- 
Moods  of  the  Ocala  National  Forest.  Richardson  (1977)  found  "regular"  flat- 
Moods,  scrubby  flatMOods  and  Iom  flatMOOds  to  be  present  In  Palm  Beach  County. 


Sand  Pine  Scrub 


The  literature  on  sand  pine  scrub  extends  back  to  Harper's  (1914)  account 
of  the  Mest  Florida  coast  strip.  In  his  subsequent  treatment  of  central 
Florida  vegetation  (Harper  1921),  he  discussed  scrub  Mith  sand  pine  on  Pleis- 
tocene sands  near  Mims.  Harper  (1927)  Included  plant  species  lists,  photo- 
graphs and  discussion  of  scrub  (>  sand  pine  scrub)  in  his  Mork  dealing  Mith 
vegetation  of  south  Florida.  Nulvania  (1931)  studies  a transect  Mhich 
extended  through  a stand  of  sandpine  scrub  to  a lake  margin.  He  concluded 
that  Mater  relations  Mere  Important  In  determining  the  distribution  of  the 
scrub.  Webber  (1935)  referred  to  sand  pine  scrub  as  "scrub"  or  the  "Florida 
scrub”.  He  discussed  the  response  of  scrubs  to  fires,  features  of  their  soils 
and  their  microclimate.  Scrub  communities  on  the  Wei  aka  Area  Mere  described 
by  Laessle  (1942),  He  offered  some  hypotheses  regarding  the  successlonal 
relationships  of  scrub  to  other  community  types.  The  correlation  of  coastal 
stands  of  sand  pine  scrub  Mith  old  dune  lines  Mas  extremely  Mell  documented  by 
Kurtz  (1942). 

Laessle  (1958a)  presented  the  definitive  treatment  of  sand  pine  scrub  In 
Florida.  He  concluded  that  sand  pine  scrub  Is  a fire-maintained  community 
and,  in  the  absence  of  fire,  succession  procedes  In  the  direction  of  a xeric 
hammock  dominated  by  scrub  oaks,  Laessle  (1967)  concluded  that  sand  pine 
scrubs  that  Mere  protected  from  fire  may  lose  their  sand  pine  after  70-100 
years,  because  the  pine  regenerates  poorly  in  the  fdasence  of  fire.  HoMever, 
Laessle  pointed  out  succession  tOMard  hammock  conditions  does  not  aiMays 
folloM.  Monk  (1968)  treated  sand  pine  scrub  as  a fire-maintained  successlonal 
community.  A list  of  plants  from  the  Big  Scrub  near  Ocala  Mas  provided  by 
Mohlenbrock  (1976).  Veno  (1976)  tested  Laessle' s hypothesis  of  successlonal 
convergence  of  sand  pine  scrub  tOMard  a mesophytic  hardMOod  forest.  She 
concluded  the  scrub  had  not  converged  tOMard  a mesophytic  hardMood  forest  in 
the  20  years  since  Laessle  had  taken  measurements.  Richardson  (1977)  noted 
that  coastal  sandpine  scrub  which  sustained  annual  or  multi-annual  burns 
shifted  to  an  oak-palmetto  scrub. 


Coastal  Scrub 


Coastal  scrub  was  included  in  Harper's  (1914)  geographical  divisions: 
west  Florida  coast  strip  and  east  Florida  coast  strip.  He  listed  the  typical 
plant  species  found  on  old  dunes  away  from  the  beach.  Harper  (1921)  described 
coastal  scrub  on  dunes  near  the  ocean  as  vast  thickets  of  saw  palmetto.  No 
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reference  was  made  to  coastal  scrub  in  Harper's  (1927)  discussion  of  the  vege- 
tation  of  south  Florida.  Kurtz  (1942)  listed  the  plants  common  to  the  palm- 
etto zone  near  Jupiter  Island.  The  coastal  scrub  and  coastal  strand  were  not 
treated  as  separate  community  types.  However,  coastal  scrub  was  clearly  iden- 
tified at  Crescent  Beach.  Richardson  (1977)  included  coastal  scrub  with  sand 
pine  scrub. 


Coastal  Strand 


Coastal  strand  vegetation  was  not  treated  as  a community  type  by  Harper 
(1914;  1921;  1927).  Although  not  well  defined,  he  does  single  out  cactus 
thickets  (Harper  1927:98)  as  distinct  from  dune  vegetation  and  the  scrub  or 
sand  pine  scrub  of  the  coastal  zone.  Kurtz  (1942:27)  described  coastal  strand 
vegetation  at  Cape  Canaveral , but  did  not  refer  to  it  as  coastal  strand.  With 
reference  to  Crescent  Beach,  Kurtz  (1942:48)  described  the  sheared  or  hedged 
appearance  of  coastal  strand.  He  listed  the  species  encountered  in  coastal 
strand  vegetation  along  seven  coastal  beaches  of  Florida.  Oosting  (1954) 
discussed  the  maritime  strand  vegetation  of  the  Southeastern  United  States. 

He,  perhaps  for  the  first  time  in  literature,  separated  the  coastal  dune 
(treeless)  vegetation  from  the  adjacent  thicket  and  woodland  strand  vegeta- 
tion. His  thicket  and  thicket  woodland  community  types  best  describe  the 
coastal  strand.  A profile  of  P'^oano  Beach  showed  the  coastal  strand  as 
"scrub  thicket"  (Alexander  1958b).  Long  (1974’  "eferred  to  the  Coastal  Dune 
and  Strand  Formation  as  one  of  the  most  distinctive  plant  communities  in 
southern  Florida.  Richardson  (1977)  indicated  that  most  studies  of  coastal 
vegetation  lumped  strand  communities  with  the  beach  areas.  He  suggested  the 
species  composition  was  sufficiently  distinct  to  warrant  a distinct  status. 
Richardson  noted,  as  had  Harper  (1921),  that  saw  palmetto  (Sereno  repens)  was 
a dominant  species.  Strand  vegetation  was  mapped  for  several  coastal  Florida 
sites  by  Austin  et  al . (1977). 


Coastal  Dunes 


Coastal  dune  communities  have  long  been  recognized  as  distinct  (Harper 
1913;  1921;  1927).  Kurtz,  (1942)  described  the  zonations  of  plant  species  at 
seven  sites  on  the  east  coast  of  Florida  and  two  sites  on  the  Gulf  coast. 

Cape  Canaveral  was  included  among  his  studies.  Coastal  dune  vegetation  of 
Florida  and  the  southeastern  United  States  was  discussed  by  Oosting  (1954). 
Boyce  (1954)  documented  the  impact  of  salt  spray  on  the  coastal  dune  commun- 
ity. According  to  Long  (1974),  the  species  composition  of  the  coastal  dune 
communities  are  remarkably  uniform  and  generally  similar  in  the  Caribbean 
basin.  In  Palm  Beach  County,  Richardson  (1977)  noted  the  coastal  dune  commun- 
ity might  be  described  in  terms  of  zones  which  coincide  with  the  fore,  middle 
and  upper  dunes.  Austin  et  al . (1977)  presented  descriptive  data  on  coastal 
dune  communities  near  Boca  Raton. 


Methods  and  Materials 


Vegetation  Napping 

A combination  of  ground  truth  observations  and  of  interpretation  of 
recent  aerial  photography  was  used  to  develop  a map  of  the  vegetation  of 
Merritt  Island.  Previously  published  low  resolution  maps  of  the  plant  commun- 
ities of  Merritt  Island  were  studied  (Kdchler  1964;  Davis  1967).  In  addition, 
the  detailed  map  of  plant  coniminities  in  the  vicinity  of  the  Shuttle  Runway 
was  consulted  (Sweet  1976).  An  intensive  ground  reconnaissance  of  the  island 
was  conducted  from  1976  to  1979.  Finally,  the  distribution  of  plant  communi- 
ties as  revealed  by  color  infrared  imagery  was  determined.  This  imagery 
resulted  from  flights  over  Merritt  Island  in  August  and  September,  1978. 

The  classification  of  plant  community  types  divided  the  landscape  of 
Merritt  Island  into  these  broad  categories:  upland  coninunities,  citrus 

groves,  undifferentiated  wetlands  dominated  by  woody  plants  and  undifferen- 
tiated wetlands  dominated  by  non-woody  plants.  Upland  communities  were 
further  sub-divided  primarily  on  the  basis  of  growth-form  or  physiognoo\y. 

These  communities  were:  hammock  (forests  dominated  by  broadleafed  evergreen 

species),  pine  flatwoods,  coastal  scrub,  coastal  strand  and  coastal  dunes. 
Another  upland  community  included  in  the  vegetation  analysis,  sand  pine  scrub, 
occurred  on  Merritt  Island  at  two  locations.  Neither  of  these  stands  was 
large  enough  to  sample  or  to  indicate  on  the  vegetation  map. 

The  final  map  was  prepared  at  a scale  of  1:60,000.  Community  types  were 
designated  in  contrasting  colors. 


Plant  Conwunity  Analysis 
Selection  of  Study  Area 

From  these  community  types  identified  on  the  vegetation  map,  hammocks, 
pine  flatwoods,  coastal  scrub,  coastal  strand  and  coastal  dunes  were  desig- 
nated for  more  detailed  community  analysis.  An  additional  community  type, 
sand  pine  scrub,  was  selected  for  study  because  of  its  wide-spread  occurrence 
immediately  west  of  the  Indian  River  in  Brevard  County.  Several  disturbed 
stands  of  sand  pine  scrub  do,  in  fact,  exist  on  Merritt  Island  and  Cape  Cana- 
veral . 

Field  trips  were  made  to  potential  study  areas  within  the  known  distribu- 
tion of  the  community  types  to  identify  suitable  stands.  Thirty-one  stands 
were  subjectively  selected  for  study.  The  distribution  of  the  stands  among 
the  community  types  was:  hammocks  (9),  pine  flatwoods  (5),  sand  pine  scrub 

(6),  coasvial  scrub  (6),  coastal  strand  (2)  and  coastal  dunes  (3).  Most  of  the 
stands  occupied  several  acres  of  relatively  homogeneous  landscape  in  terms  of 
relief,  soils  and  drainage.  Plant  distribution  and  abundance  were  examined  to 
ensure  rplative  uniformity  among  the  ground,  shrub  and  tree  layers.  Areas 
with  evidence  of  recent  disturbances,  e.g. , grazing,  selective  cutting  of 
trees,  and  fire,  were  not  sampled. 


Sampling  Methods 

Sample  points  within  stands  were  objectively  selected.  As  a matter  of 
convenience.  In  some  very  uniform  stands,  systematic  sampling  was  done. 
Regardless  of  the  procedure,  the  overall  objectivity  of  the  sampling  process 
seemed  to  justify  treatment  of  the  data  as  random  samples  from  which  sample 
means  and  measures  of  variation  may  be  calculated. 

Trees  were  sampled  in  all  stands  by  the  point-centered  quarter  method 
(Cottom  and  Curtis  1956).  Points  were  located  along  compass  bearings.  At 
each  sample  point,  four  quarters  were  identified  and  the  distance  was  measured 
from  the  point  to  the  nearest  tree  In  each  quarter  (Appendix  Figure  1).  Thus, 
four  observations  were  made  at  each  point  and  each  observation  incuded  the 
nearest  tree  species,  the  distance  to  It  and  the  diameter  (at  4 1/2  feet) 
breast  high  (dbh).  Trees  were  defined  as  species  capable  of  reaching  the  sub- 
canopy or  canopy  and  of  2.5  centimeters  or  greater  dbh. 

Data  reduction  of  the  sample  results  was  carried  out  as  described  In 
Cottan  and  Curtis  (1956)  and  Mueller-Dombols  and  Ellenberg  (1974:111-120). 
Preliminary  samples  Indicated  that  30  sample  points  gave  statistically  reli- 
able data. 

The  calculation  of  importance  values  for  tree  species  was  based  on  Cottam 
and  Curtis  (1956)  and  Whittaker  (1965).  Importance  value  (IV)  is  equal  to  the 
sum  of  the  relative  density,  frequency,  and  dominance.  Importance  value  of  a 
species  may  reach  a maximun  of  300  If  only  one  sp*>c1es  is  present. 

Relative  Density  * Density  of  a species 

Total  Density  X 100 

Relative  Frequency  » Frequency  of  a species  among  all  points 

Total  frequency  of  all  species  X 100 

Relative  Dominance  * Basal  area  of  a species 

Total  basal  area  of  all  species  X 100 

Basal  area  is  the  sum  of  the  cross-sectional  area  (cm2)  of  a particular  spec- 
ies. Basal  area  is  calculated  as  BA  » Tlr2  and  is  summed  over  all  individuals 
of  a species. 

Shrubs,  tree  seedlings  and  woody  vines  (all  less  than  2.5  centimeters 
dbh)  were  sampled  by  plot  and  plotless  techniques.  In  hammocks,  these  plants 
were  sampled  in  0.5  x 2.0  m plots  centered  on  the  points  used  to  study  the 
tree  layer.  Stem  counts  by  species  were  completed.  In  contrast,  shrubs,  tree 
seedlings  and  woody  vines  (>50  cm  in  height  and  <2.54  cm  centimeters  dbh)  were 
sampled  by  point-centered  quarter  in  the  sand  pine  scrub  and  coastal  scrub. 
Plants  less  than  50  cm  in  height  were  counted  in  0.5  x 1.0  m plots  centered  on 
the  sample  points.  Plants  counted  in  these  latter  plots  included  shrubs,  tree 
seedlings,  and  herbaceous  elements. 
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With  the  exception  trees,  all  life  forms,  i.e.,  herbs,  vines,  shrubs 
and  tree  seedlings,  in  the  pine  flatMOOds,  coastal  strand  and  coastal  dunes 
were  sampled  with  line  transects.  Transects  (nonnally  15  m in  length)  were 
analyzed  by  recording  to  the  nearest  the  interception  of  each  plant  spec- 
ies. These  measurenents  are  referred  .0  as  canopy  coverage  and  were  reported 
as  absolute  coverage  or  relative  coverage.  Canopy  coverage  may  exceed  the 
absolute  length  of  the  transect  ov?lng  to  the  superposition  of  plants  along  the 
transect. 

In  the  hammocks,  a 0.5  x 0.2  m plot  was  nested  within  the  0.5  x 2.0  m 
plot  to  sample  the  herb  layer.  Canopy  coverage  was  estimated  for  each  herba- 
ceous plant  whose  leaves  projected  over  the  0.5  x 0.2  m area  (DaubenniTre 
1959).  Canopy  coverage  in  this  sense  refers  to  a two-dimensional  projection 
of  the  polygon  which  enclosed  the  leaf  tips  of  the  undisturbed  canopies.  The 
following  ranges  were  adopted: 


Coverage-Class 

Range  of  Coverage 

— ^ - sr 

Midpoint  of  Range 
it  5* 

2 

5 - 25X 

15.0* 

3 

25  - 50> 

37.5* 

4 

50  - 75* 

62.5* 

5 

75  - 95* 

85.0* 

6 

95  - 100* 

97.5* 

Cowing  to  overlap  of  canopies,  total  canopy  coverage  may  exceed  100  percent. 

Sampling  methods  used  in  the  various  community  types  are  summarized  in 
Table  1. 

Importance  values  for  shrubs,  tree  seedlings,  vines  and  herbaceous  plants 
were  based  on  the  sums  of  relative  density  and  relative  frequency  or  relative 
coverage  and  relative  frequency.  Maximum  values  were  200. 

Jaccard  community  coefficients  were  calculated  according  to  Mueller- 
Dombois  and  Ellenberg  (1974:213): 

Coefficient  = c 

a + b + c X 100 

Where  c > no.  of  common  species 

a > no.  of  species  unique  to  stand  1 
b B no.  of  species  unique  to  stand  2 


Reference  Stands 


Early  in  the  course  of  the  present  study,  a series  of  ecosystems  were 
selected  for  long-term  study.  The  ultimate  objective  was  use  of  these  sites 
as  "bench  marks"  or  reference  points,  for  judging  the  extent  and  nature  of 
change  in  these  systems  as  they  are  influenced  by  natural  and,  at  least 
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Table  1.  Suiranary  of  sampling  methods  utilized  in  the  plant  community  analysis. 
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Herbs,  Shrubs  Line  Transect 
i Vines  (n=6-15) 


potentially,  man- related  perturbations.  These  sites  have  been  referred  to  as 
"reference  stands'  (Appendix  Table  1,  Figure  1).  Three  of  these  stands  are 
hammocks,  three  are  flatwoods,  three  are  coastal  scrub,  and  one  contains  both 
coastal  dune  and  coastal  strand  communities.  These  areas  represent  the  mix  of 
upland  plant  communities  now  found  on  Merritt  Island  and  the  Canaveral  Penin- 
sula. Final  selection  of  the  reference  stands  was  based  on  the  judgment  of  I* 
J.  Stout. 

The  line  transact  methodology,  coupled  with  permanent  points,  was  selec- 
ted for  the  study  (Larson  1958;  Mueller-Dombois  1974).  Within  each  reference 
stand,  five  transects,  each  15  m in  len  th,  were  objectively  established.  The 
ends  of  the  transects  were  marked  with  sections  of  reinforcing  rod  1.8  cm  dia- 
meter. Each  transect  was  numbered  so  that  data  from  between  or  among  years 
could  be  compared. 

The  quantity  and  composition  of  the  vegetation  along  the  transects  were 
determined  in  the  plane  above  and  below  a meter  tape  suspended  between  the 
transect  markers.  Areal  extent  of  each  plant  intercepted  by  the  transect  was 
reco'^'^ed  to  the  nearest  cm  as  "canopy  coverage"  (Daubenmire  1959).  Individual 
measurements  were  taken  with  a hand-held  retractable  tape  to  obtain  greater 
accuracy  and  repeatability. 

Canopy  coverage  of  wrody  plants  was  recorded  for  all  the  transects, 
whereas  coverage  of  herbaceous  plants  was  ignored  except  for  on  the  beach 
grid.  This  decision  to  exclude  herbs  and  grasses  was  based  on  two  considera- 
tions. First,  it  was  desirable  to  be  able  to  take  readings  on  the  transects 
in  any  season.  By  concentrating  on  the  woody  plants,  one  can  essentially 
ignore  the  seasonal  dynamics  of  the  annual  plants.  Secondly,  the  woody  plants 
may  be  identified  with  confidence  in  any  season  whereas  the  herbs  and  grasses 
were  more  likely  to  be  misidentifiad  either  early  or  late  in  their  life  cycle. 
Annual  readings  of  the  transects  were  scheduled  for  July  or  August. 


Resul ts 


Vegetation  Map/Community  Classification 

The  distribution  of  major  plant  community  types  on  Merritt  Island  and 
Cape  Canaveral  appears  as  a complex  mosaic  (Appendix  Figure  2).  Upland 
communities  were  classified  as:  hammocks,  pine  flatwoods,  coastal  acrub, 

coastal  strand  and  ccastil  dunes.  Citrus  groves  were  also  designated  among 
the  upland  sites.  Wetlands  were  distinguished  as  two  general  types:  wet- 

lands dominated  by  woody  plants  and  wetlands  dominated  by  non-woody  plants. 

The  following  section  gives  seme  of  the  biological  and  substratal  fea- 
tures used  'n  defining  the  plant  communities  types. 
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• E€f«rtocft  Stand 


1 - Happy  HaMOck 

2 - Junipar  ITiiinck 

3 - Dune  Scrub 

4 - Happy  Creak  Scrub 

5 - Vtaconaln  Village 

6 - Headquarters  Pine land 

7 “ Pine  riatwood* 

8 • Beach  Grid 

9 - Boute  3 Banock 
0 -*  39B  Scrub 


ao*«o' 


Figure  1.  Terrestrial  Coinmunity  Refe.*ence  Stands 
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Hammocks 


Hammocks  are  forests  primarily  dominated  by  broadleafed  evergreen  trees* 
Typically,  three  layers  of  vegetation  are  found  in  hoimocks.  These  layers  are 
(1)  tree.  (2)  shrub  and  (3)  herb.  A well  developed  tree  layer  is  always  pre- 
sent and  m^  vary  from  nine  to  thirty  meters  (m)  in  height.  Shrub  layers  vary 
in  height  from  Q.5  to  3 m.  The  herb  layer  or  ground  layer  may  or  may  not  be 
well  developed  in  east-central  Florida  hammocks.  Some  herbaceous  plants  are 
always  present,  however. 

Physical  locations  of  hammocks  on  Merritt  Islan(<  and  Cape  Canaveral  are 
in  areas  that  have  had  stable  soil  conditions  for  long  periods.  These  sites 
tend  to  be  on  the  interior  sides  of  barrier  strands  and  on  higher  portions  of 
the  main  Island. 

Soils  of  hammocks  range  from  poorly  drained  to  well  drained.  In  general, 
on  Merritt  Island  they  are  classified  in  either  Myakka-Bradenton  or  Copeland- 
Uabasso  soil  associations  (Huckle  et  al.  1974). 


Pine  Flatwoods 

Pine  flatwoods  on  Merritt  Island  are  dominated  by  a tree  layer  of  slash 
pine.  However,  not  all  flatwoods  on  the  island  have  a tree  layer  at  this 
time.  Past  land-use  patterns,  alteration  of  the  incidence  and  periodicity  of 
wild  fires,  and  selective  cutting  have  contributed  to  the  reduction  in  pine. 
The  shrub  layer  of  pine  flatwoods  is  dominated  by  saw  palmetto.  Thus,  in  pro 
file,  two  layers,  pine  and  palmetto  are  obvious.  Several  species  of  woody 
plants  also  occur  in  the  shrub  layer.  A well  developed  herb  layer  is  also 
present. 

Flatwoods  are  extensive  on  Merritt  Island  and  occur  on  poorly  drained 
soils  that  are  relatively  level.  The  soils  are  normally  classified  into 
Myakka-EauGallie-Immokalee  and  Pineda-Wabasso  soil  assocations  (Huckle  et  al. 
1974). 


Coastal  Scrub 

The  coastal  scrub  on  Merritt  Island  and  Cape  Canaveral  is  best  described 
as  an  impenetrable  thicket  of  woody  plants.  In  profile  the  community  appears 
as  one-layer  which  may  vary  in  height  from  one  to  three  m.  Little  ground 
layer  vegetation  is  present. 

The  distribution  of  coastal  scrub  is  correlated  with  areas  of  recent  sand 
deposition  (e.g..  Cape  Canaveral)  and  excessive  drainage.  Soils  of  the  coas- 
tal scrub  sites  are  classified  in  the  Paola-Pomello-Astatula  and  Canaveral- 
Palm  Beach-Welaka  associations  (Huckle  et  al.  1974). 
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Coastal  Strand 

Coastal  strand  vegetation  Is  most  extensive  on  Cape  Canaveral.  Elsewhere 
on  the  coast  of  Merritt  Island  and  the  barrier  strand  bordering  Mosquito 
Lagoon,  It  occurs  as  a narrow  "strand".  The  occurrence  of  strand  vegetation 
Is  correlated  with  the  limits  of  the  salt-spray  zone  Immediately  Inland  from 
coastal  scrub,  the  coastMne  and  coastal  dunes.  This  community  type,  as  with 
coastal  scrub.  Is  composed  of  a dense  thicket  of  woody  plants.  Its  profile  Is 
that  of  a sl'tgle  layer  which,  depending  on  exposure,  may  be  from  one  to  four  m 
In  height.  Shrubs  on  the  eastern  margin  of  the  "strand"  usually  are  hedged  by 
the  salt  spray. 

The  relief  of  the  "strand"  community  may  vary  from  flat  to  slightly 
ridged  where  old  dune  lines  have  been  stranded  by  continued  sand  deposition  on 
the  ocean  side.  Soils  are  well  drained  to  excessively  drained  anu  are  classi- 
fied within  the  Canaveral -Palm  Beach-Welaka  association  (Huckle  et  a1.  1974). 


Coastal  Dunes 

Coastal  dune  vegetation  Is  largely  confined  to  the  shoreline  and  front  of 
the  primary  dune.  All  examples  of  this  community  exist  within  the  salt  spray 
zone.  The  vegetation  appears  as  one  layer  of  grass,  herbs,  and  dwarf  shrubs. 
The  soils  are  classified  within  the  Canaveral -Palm  Beach-Welaka  association 
(Huckle  et  al.  1974). 


Groves 

Citrus  groves  are  the  only  agricultural  lands  remaining  within  the  study 

area. 


Wetlands 

Wetlands  were  defined  as  those  portions  of  the  landscape  where  soils  were 
saturated  with  or  Inundated  by  water.  Extensive  wetlands  occur  on  the  western 
portion  of  Merritt  Island  and  border  the  Indian  River.  No  attempt  was  made  to 
classify  the  wetland  vegetation  types  beyond  those  dominated  by  woody  plants 
and  non-woody  plants. 


Stand  Analysis 

Thirty-one  stands  of  six  upland  community  tvpes  were  sampled.  Each  of 
these  stands  represented  a point  sample  of  a wldeiy  distributed  ecosystem  type 
In  the  region  of  Merritt  Island  and  east  central  Florida  (Appendix  Figure  3). 
Demonstration  of  similarities  and  differences  among  stands  of  a community  type 
and  between  stands  of  different  community  types  was  a primary  goal  of  t..e 
analysis.  Successlonal  relationships  were  elaborated  on  when  possible. 


15 


Hammocks 


The  distribution  of  hammocks  on  Herritt  Island  is  sl«OMn  on  the  general 
vegetation  map  (Appendix  Figure  2).  Brief  accounts  are  . iven  of  each  hanmork 
studied. 


Happy  Hammock 

This  hammock  had  the  greatest  nuRd>er  of  plant  species  (76)  amuAg  the 
stands  examined  (Table  2;  species  list  in  Appendix).  The  site  was  loes^c 
with  an  organic  soil  (23.1%)  (Table  3).  Cation  exchange  capacity  was 
21.2 


Herbaceous  vegetation  was  not  well  developed  and  the  coverage  (ca. 
16%)  was  largely  contributed  by  fern  (Nephrol epis  cordifolia),  Arisaemc. 
and  the  grass  Opl i sraenus  (Appendix  Table  2).  A dense  shrub  layer  was 
present  at  15  stems  per  square  meter  (m^)  (Appendix  Table  3;  Appendix 
Figure  4).  Data  on  the  tree  layer  are  summarized  in  Appendix  Tables  4 
and  5.  Sabal  palm  had  the  greatest  basal  area  with  4.918  square  centi- 
meters (cra^)  per  100  square  meters  (nr)  and  was  closely  followed  by  live 
oak  (3.182).  In  terms  of  importance  values,  the  leading  tree  dominants 
were  sabal  palm,  lancewood  and  live  oak.  The  dominance-diversity  curve 
for  the  tree  layer  is  shown  in  Appendix  Figure  5.  Size- frequency  distri 
butions  of  tree  species  with  20  or  more  individuals  included  in  the 
sample  are  shown  in  Appendix  Figures  6.  7.  8.  and  9.  Most  of  the  common 
trees  were  in  the  diameter  class  from  2.5  - 10.2  cm  (1-4  in.). 


Indian  River  Hammock 


This  hammock  is  located  west  of  the  Indian  River  in  the  north-west 
corner  of  the  junction  of  Routes  405  and  1 (Appendix  Figure  3).  The  site 
was  quite  hydric  and  had  the  most  organic  soil  (36%)  among  the  hammocks 
(Table  3).  Cation  exchange  capacity  was  29.9.  A minimum  of  58  plant 
species  were  on  the  site  (Table  2;  species  list  in  Appendix). 

Herbaceous  cover  was  abundant  (ca.  53%)  and  on  a relative  basis  the 
fern  Nephrol epis  accounted  for  56  percent  (Appendix  Table  6).  Seventeen 
species  of  shruEs,  tree  seedlings  and  vines  were  present  at  an  overall 
density  of  13  stems  per  m2  (Appendix  Table  7).  A high  density  (4.6  per 
m2)  of  sabal  pajm  seedlings  was  noteworthy.  Dominance  relations  among 
the  shrub  species  are  shown  in  Appendix  Figure  10.  Absolute  and  relative 
estimates  of  density,  frequency  and  basal  area  for  the  trees  of  the 
Indian  River  Hammock  are  siennarized  in  Appendix  Table  8 and  9.  Leading 
tree  dominants  included  pumpkin  ash  (Fraxinus  tomentosa).  sabal  palm  and 
red  maple.  Size- frequency  distributions  of  sabal  palm  and  pumpkin  ash 
are  given  in  Appendix  Figures  11  and  12.  The  reproductive  success  of 
pumpkin  ash  was  apparent  from  the  observed  range  in  individual  size 
classes.  A daninance-diversity  curve  for  the  tree  layer  is  shown  in 
Appendix  Figure  13. 
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Table  2.  The  number  of  pi  <<it  species  encountered  in  nine  hammocks. 
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Tabt«  3.  SunMry  of  tolls  data  for  nlna  hanmocks  from  Marrltt  Island  and  aest  contra  1 Florida*  Valuas  for  thraa  hasMiDcKs  (a)  ara 
saasonal  oaans  froti  Madman  0979);  abaraas^  tha  ramalnlng  valuas  ara  sing  la  datans  I nations  from  coopoalta  saMplas*  Thaaa 


1 


Cation  Exchange 

Capacity  (meq/IOOg)  21.2  29.9  17.4  1.1  16.6  23.5  16.3  14.3  10.6  16.8 


I 


Juniper  Hammock 

This  hanmock  had  a relatively  low  number  (42)  of  plant  species 
(Table  Zi  species  list  in  Appendix).  The  site  was  mesic  with  an  organic 
soil  (16%)  (Table  3).  Cation  exchange  capacity  was  17.4. 

Herbaceous  cover  was  estimated  to  be  ca.  34  percent  (Appendix  Table 
10).  The  ground  layer  was  dominated  by  sedges  and  grasses,  and  probably 
indicated  past  disturbance.  The  density  of  shrubs,  tree  seedlings  and 
vines  was  9.25  per  m2  (Appendix  Table  11).  The  holly  (Ilex  yomitoria) 
was  the  most  conmon  shrub  (3.1  per  m2).  No  seedlings  of  juniper  were 
noted.  The  dominance-diversity  curve  is  shown  in  Appendix  Figure  14. 
Density,  frequency  and  dominance-diversity  measures  on  the  tree  layer  are 
sunmarized  in  Appendix  Tables  12  and  13  and  Appendix  Figure  15.  Sabal 
palm  was  the  leading  dominant  in  terms  of  density,  frequency  and  basal 
area  (1472  cm2  per  100  m2)  and  ranked  third  in  terms  of  importance 
value.  Si ze- frequency  distributions  of  sabal  palm  and  Ilex  are  given  in 
Appendix  Figures  16  and  17.  Ilex,  as  opposed  to  sabal ,' is  largely 
represented  by  small  (2. 5-5.0  cm  diam. ) individuals. 


Ross'  Hammock 


This  hammock  had  a minimum  of  47  plant  species  (Table  2;  species 
list  in  Appendix).  The  site  was  xeric  with  a mineral  soil  (organic 
matter  0.9%)  and  the  lowest  cation  exchange  capacity  among  the  hanmocks 
studied  (Table  3). 

Herbaceous  vegetation  was  poorly  developed  and  coverage  (8%)  was 
meager  (Appendix  Table  14).  Fourteen  species  of  scrubs,  tree  seedlings 
and  vines  were  recorded  at  a stem  density  of  9.6  pe  m2  (Appendix  Table 
15).  Seedlings  of  laurel  oak  and  sabal  palm  were  p ominent  in  terms  of 
density  and  frequency  of  occurrence.  Dominance-diversity  relations  are 
shown  in  Appendix  Figure  18.  Density,  frequency  and  dominance-diversity 
relations  for  the  tree  layer  are  given  in  Appendix  Tables  16  and  17  and 
Appendix  Figure  19.  The  leading  dominant  was  laurel  oak  with  a basal 
area  cf  1,993  cm2  pgr  100  m2.  Both  sabal  palm  and  laurel  oak  showed  a 
wide  range  in  size  classes,  however  the  continued  prominence  of  laurel 
oak  appeared  to  be  assured  by  its  reproductive  success  (Appendix  Figures 
20  and  21). 


Route  3 Hammock 


This  hammock  had  a relatively  large  number  of  plant  species  (63) 
(Table  2;  species  list  in  Appendix).  The  site  was  somewhat  mesic  with  a 
fair  amount  (10.5%j  of  organic  matter  in  the  soil  (Table  3).  Cation 
exchange  capacity  was  16.5. 
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Herbaceous  cover  amounted  to  ca*  10  percent  (Appendix  Table  18). 
Shrubs,  tree  seedlinys  and  vines  were  present  at  a density  of  24  stems 
per  m2  (Appendix  Table  19).  Wild  coffee  (2  species)  seedlings  and  vines, 
e.g. , Toxicodendron,  Parthenocissus,  Smilax,  and  Vitis,  were  major  con- 
tributors  to  the  shrub  layer  density  and  dominance-diversity  curve 
(Appendix  Figure  22).  Density,  frequency  and  dominance-diversity  data  on 
the  tree  layer  are  given  in  Appendix  Tables  20  and  21  and  Appendix  Figure 
23.  Sabal  palm  was  the  leading  dominant  with  a basal  area  of  7,388  cm2 
per  100  m2  and  a size- frequency  distribution  which  incluoed  individuals 
greater  than  43  cm  diameter  at  breast  height  (dbh)  (17  in.)  (Appendix 
Figure  24).  Live  oak  basal  area  was  estimated  to  be  2,155  cm2  per  100 
m2.  An  examination  of  its  size- frequency  distribution  suggested  consi- 
derable reproductive  success  and  a trend  toward  increased  dominance  in 
future  years  (Appendix  Figure  25). 


Indian  Mound  Hammock 


This  hammock  had  a minimum  of  41  species  of  plants  (Table  2;  species 
list  in  Appendix).  The  site  was  xeric  and  the  soil  was  highly  mineral 
(1.4  percent  organic  matter)  in  composition  (Table  3).  Cation  exchange 
capacity  was,  however,  unusually  high  (23.5)  and  may  have  been  influenced 
by  a nearby  shell  mound  which  was  slightly  higher  in  elevation. 

The  herb  layer  was  virtually  non-existent.  A single  individual  of 
Kalanchoe  pinnata  was  encountered  in  the  herb  study  plots.  Shrub,  tree 
seedlings  and  v'ne  density  was  10.3  stems  per  m2  (Appendix  Table  22). 
Cherry  laurel  (Prunus  caroliniana)  and  Ardisia  were  prominent  shrubs  on 
the  site.  A dominance-diversity  curve  for  the  shrub  layer  is  shown  in 
Appendix  Figure  26.  Density,  frequency  and  dominance-diversity  relations 
among  the  tree  species  are  given  in  Appendix  Tables  23  and  24  and  Appen- 
dix Figure  27.  Persea  borbonia  was  the  leading  tree  dominant  with  a 
basal  area  of  1,747  cm2  per  100  m2,  size  distribution  of  Persea 
indicated  a recent  history  of  reproductive  success  (Appendix  Figure  28). 
Sabal  pi  am  and  live  oak  also  were  prominent  in  terms  of  basal  area.  The 
site  represented  a northern  limit  in  Florida  for  gumbo-limbo  (Bursea  sima- 
ruba),  Eugenia  foetida  and  leadwood  (Krugiodendron  ferreum). 


Black  Hammock 


This  hammock  is  located  north  of  Oviedo,  Florida  near  Lake  Jetsup. 
Drainage  was  altered  by  ditching  many  years  ago.  The  number  of  plant 
species  present  was  72  and  was  second  only  to  Happy  Hanmock  (76)  (Table 
2;  species  list  in  Appendix).  The  site  was  hydric  and  the  soil  organic 
(12.5%)  (Table  3).  Cation  exchange  capacity  was  16.3. 

Herbaceous  cover  (ca.  27%)  was  well  developed  (Appendix  Table  25). 
A considerably  richer  assemblage  of  herbs  was  present  than  appeared  in 
the  sample  (See  spec’es  list  in  Appendix).  Twelve  species  of  shrubs. 
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tree  seedlings,  and  vines  were  present  at  a density  of  3*7  stems  per 
1 (Appendix  Table  26).  The  domlnance-dlverslty  curve  for  the  shrUb  layer 

Indicates  that  many  of  the  less  common  species  yielded  similar  Importance 
values  (Appendix  Figure  29).  Density,  frequency  and  domlnance'dlverslty 
data  on  the  tree  species  are  summarized  In  Appendix  Tables  27  and  28  and 
Appendix  Figure  30.  In  terms  of  basal  area,  sabal  palm  (2,810  cm^  per 
100  m^)  and  red  maple  (1,477  cm  per  100  m)  were  the  roost  Important  trees. 
The  size  distribution  of  the  sabal  palm  population  Is  shown  In  Appendix 
Figure  31.  Individuals  range  In  size  from  17-38  cm  dbh  (7-15  In.  dbh). 


Castle  Windy  Hammock 

This  hammock  is  located  on  the  barrier  strand  between  the  Atlantic 
Ocean  and  Mosquito  Lagoon  In  Volusia  County  (Canaveral  National  Sea- 
shore). The  minimum  number  of  plant  species  present  is  56  (Table  2; 
species  list  in  Appendix).  The  site  was  a shell  mound,  and  the  soil  Is 
8.3  percent  organic  (Table  3).  Cation  exchange  capacity  Is  fairly  high 
at  14.3. 

A poorly  developed  herbaceous  layer  (six  percent  cover)  was  present 
(Appendix  Table  29).  An  unusually  high  stem  count  of  shrbs,  tree  seed- 
lings and  vines  (31  per  m^)  was  recorded  (Appendix  Table  30).  At  least 
in  part,  the  density  was  enhanced  by  the  recovery  of  tropical  shrubs  such 
as  Ardisia  and  Psychotria  following  the  freeze-back  in  the  winter  of 
1976-77.  However,  the  species  diversity  of  the  shrub  layer  was  as  high 
as  any  recorded  among  the  hammocks  (Appendix  Figure  32).  Density,  fre- 
quency and  dominance  relations  among  the  tree  species  are  summarized  in 
Appendix  Tables  31  and  32  and  Appendix  Figure  33.  Live  oak  was  a leading 
dominant  in  terms  of  basal  area  (3,252  cm^  per  100  m^)  and  was  second  to 
sabal  palm  in  importance  value.  The  size- frequency  distribution  of  live 
oak  included  individuals  greater  than  78  cm  dbh  (31  in.  dbh)  (Appendix 
Figure  34).  Sabal  palms  ranged  in  size  from  20-38  cm  dbh  (8-15  in.  dbh) 
(Appendix  Figure  35). 


Jerome  Road  Hammock 


This  site  is  located  on  a mineral  soil  (3.2  percent  organic  mater- 
ial) approximately  30  cm  (12  in.)  thick  and  overlaying  limestone  (Table 
3).  Cation  exchange  capacity  was  10.6.  A minimum  of  70  plant  species 
was  recorded  on  the  site  (Table  2j  species  list  in  Appendix). 

This  hamnock  supported  the  richest  herbaceous  layer  among  the  stands 
studied  (31)  and  12  species  were  included  in  the  herb  study  plots.  In 
spite  of  the  high  species  number,  coverage  was  ca.  three  percent 
(Appendix  Table  33).  Shrubs,  tree  seedlings  and  v^nes  were  found  at  a 
stem  density  of  6.9  per  (Appendix  Table  34).  Seedlings  of  live  oak 
(1.5  per  m2)  and  poison  ivy  (2.4  per  m2)  were  the  most  common  species 
among  the  shrub  layer.  The  dominance-diversity  curve  for  the  shrubs  is 
shown  in  Appendix 
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Figure  36.  Density,  frequency  and  dominance-diversity  statistics  on  the 
tree  species  are  given  in  Appendix  Tables  35  and  36  and  Appendix  Figure 
37.  Sabal  pain,  slash  pine  and  live  oak  were  the  leading  dominants  amng 
the  trees.  Sabal  palm  was  estimated  to  have  a basal  area  of  7,395  cm^ 
per  100  m2.  Its  site- frequency  distribution  ranged  from  17  to  35  cm  dbh 
(7-14  in.  dbh)  (Appendix  Figure  38).  The  importance  of  slash  pine  in  the 
stand  (1,637  cm2  per  100  m2)  supported  the  notion  that  the  hammock  had 
developed  from  a pine  flat wood  site. 

Pine  Flatwoods 

The  pine  flatwood  complex  of  Florida  includes  three  phases:  longleaf 

pine,  slash  pine,  and  pond  pine.  Five  stands  were  analyzed  to  document  the 
variation  among  these  phases. 


Wisconsin  Village 

This  site  is  located  at  the  north  end  of  the  shuttle  runway  (Appen- 
dix Figure  3).  The  soil  is  acid  (pH  4.0),  mineral  (5.2  percent  organic) 
with  a cation  exchange  capacity  of  7.17  meq./lOO  g (Table  4).  Thirty- 
seven  species  of  plants  were  found  on  the  site  (Table  5,  species  list  in 
Appendix). 

Absolute  and  relative  coverage  and  frequency  of  the  plants  on  the 
site  are  provided  in  Appendix  Table  37.  In  terms  of  coverage,  wire  grass 
(32.5%),  Lyonia  lucida  (24.5%),  saw  palmetto  (24.6%)  and  dwarf  liveoak 
(12.7%)  were  the  most  important  plants  among  the  21  species  recorded  on 
the  transects.  The  dominance-diversity  curve  was  relatively  flat  and 
suggested  a lack  of  pronounced  dominance  among  the  species  (Appendix 
Figure  39), 

A single  large  slash  pine  existed  on  the  area  and  several  seedlings 
(12-15  years  old)  were  established.  A small  slash  pine  stand  v«s  located 
to  the  west  of  the  site  ca.  500  m.  The  site  may  have  been  cleared  of 
pine  in  the  past  and  regeneration  was  not  imnediately  successful. 


Headquarters  P ineland 

Tr.is  site  is  located  adjacent  to  and  east  of  Route  3,  to  the  north 
of  KSC  headquarters.  The  soil  is  acid  (pH  4.3),  mineral  (2.3  percent 
organic)  with  a cation  exchange  capacity  of  3.13  tneq/lCO  g (Table  4). 
Thirty-nine  species  of  plants  were  present  (Table  5;  species  list  in 
Appendix). 

Data  on  the  understory  vegetation  are  summarized  in  Appendix  Table 
38.  Shrub  species,  e.g.,  saw  palmetto,  Lyonia  lucida,  scrub  live  oak, 
and,  myrtle  oak  were  the  leading  dominants  as  measured  by  coverage,  rela- 
tive coverage  and  importance  values.  Wire  grass,  Aristida  stricta. 
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Table  5.  The  number  of  plant  species  encountered 
In  pine  flat woods  stands. 


Ntinber  of  Species 


Habit 

Wisconsin 
VI 1 1 age 

Headquarters 

UCF 

(Longleaf  Pine) 

UCF 

(Pond  Pine) 

Vol  us  la 

Trees 

1 

1 

2 

5 

1 

Shrubs 

11 

12 

7 

7 

11 

Sub-shrubs 

8 

6 

7 

3 

4 

Herbs 

15 

15 

31 

13 

21 

Vines 

2 

3 

2 

3 

1 

Epi phytes 

0 

2 

0 

0 

0 

Total  # 

37 

39 

49 

31 

38 
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ranked  eighth  in  importance  value,  in  contrast  to  number  one  on  the  Wis- 
consin Village  site.  A lack  of  recent  f^res  on  the  area  has  favored  the 
woody  hardwoods  at  the  expense  of  grass  and  herbs.  The  dominance-diver- 
sity curve  for  the  understory  species  in  shown  in  Appendix  Figure  40. 

Slash  pine  was  not  sufficiently  coninor.  on  the  area  to  estimate  its 
density  by  the  point-centered  quarter  methodology.  Twenty- five  trees 
were  measured  on  the  site  and  their  size- frequency  distribution  indicated 
two  distinct  size  classes  were  present  (App-  ix  Figure  41). 


UCF  Pine  Flatwoods 


This  stand  is  located  on  the  undeveloped  portion  of  the  campus  of 
the  University  of  Central  Florida  (Appendix  Figure  3).  The  soil  is  acid 
(pH  4.3),  mineral  (2.1%  organic)  with  a cation  exchange  capacity  of  2.4 
(Table  4).  The  area  had  a minimum  of  49  plant  species  (Table  5;  species 
list  in  Appendix). 

Forty- seven  species  of  grasses,  herbs  and  shrubs  were  encountered  on 
the  line  transects  in  the  UCF  pine  flatwoods  (Appendix  Table  39). 

Grasses  such  as  Aristida  spicifonnis  and  Aristida  stricta  were  ranked  two 
and  three  in  importance  values  while  saw  palmetto  was  the  leading  domin- 
ant. A rich  assemblage  of  herbs  contributed  to  the  relatively  flat  domi- 
nance-diversity curve  (Appendix  Figure  42).  Longleaf  pine,  (Pinus  P^lus- 
trls),  was  the  dominant  tree  (IV  = 289)  and  occurred  at  a density  of  1.7 
individuals  per  100  n;2  (Appendix  Table  40).  The  size- frequency  distribu- 
tion of  longleaf  pine  showed  the  largest  trees  were  30-33  cm  c“jh  (12-13 
in.  dbh)  wi<^h  the  greatest  number  of  trees  in  the  17-20  cm  (7-8  in.)  dia- 
meter class  (Appendix  Figure  43).  A few  pond  pine,  (Pinus  serotina) , 
were  present. 


UCF  Pond  Pine  Flatwoods 


This  site  is  located  on  the  campus  of  the  University  of  Central 
Florida  and  is  part  of  an  ecological  preserve  (Appendix  Figure  3).  The 
site  is  low,  relative  to  the  surrounding  landscape,  and  the  watertable 
frequently  is  at  or  near  the  soil  surface  in  the  summer  months.  The  soil 
is  highly  acid  (pH  3.5)  and  mineral  (4.7  percent  organic  matter)  with  a 
cation  exchange  capacity  of  7.6  meq/100  g (Table  4).  Thirty-one  plant 
species  were  recorded  as  being  present  on  the  study  area  (Table  5;  spec- 
ies list  in  Appendix). 

Herbaceous  cover  was  very  limited  (ca.  7%)  in  the  pond  pine  stand 
(Appendix  Table  41),  in  sharp  contrast  to  the  condition  in  the  slash  and 
longleaf  pine  stands.  Abundance  of  shrubs,  tree  seedlings  and  vines  was 
quite  high  (17  steins  per  m2)  and  two  shrubs.  Ilex  glabra  (IV  rank  1;  and 
Lyonia  lucida  (IV  rank  2)  were  the  major  contributors  to  the  dense  under- 
story (Appendix  Table  42).  The  dominance-diversity  curve  for  the  shrub 
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layer  is  shown  in  Appendix  Figure  44.  Five  tree  species  were  present 
(Appendix  Table  43).  Pond  pine,  (Pinus  serotina),  was  the  leadin': 
dominant  with  a basal  area  of  2448  cm^  per  lOd  n?.  Its  size- frequency 
distribution  is  shown  in  Appendix  Figure  45.  Two  bays,  Gordonia 
lasianthus  and  Magnolia  virginiana,  a holly,  (Ilex  cessine),  and 
blackgum,  (Nyssa  syfyaticl),  were  found  at  low  ciensitles.  The 
domi nance-di'veFsi ty  f t.r Tlie  tree  species  is  shown  in  Appendix  Figure  46. 


Volusia  P ineland 


This  site  was  located  on  the  Canaveral  National  Seashore  south  anc 
east  of  the  junction  of  highways  Route  3 and  1 (Appendix  Figure  3).  The 
soil  is  acid  (pH  5.2),  mineral  (1.4  percent  organic)  with  a catio 
exchange  capacity  of  4.4  (Table  4).  A ..linimum  of  "^8  plant  species  was 
found  on  the  area  (Table  5). 

Frequency,  coverage,  and  importance  values  of  grass,  herb,  and  shrub 
species  are  summarized  in  Appendix  Table  44.  A rich  mixture  of  plants 
(29  species)  was  present;  however,  five  of  six  lasdinu  dvxninants  were 
shrubs.  Wire  grass,  (Aristida  stricta),  was  ranked  third  ii  importance 
value.  A plot  of  the  dominance-diversity  curve  of  the  jnderstory  plants 
revealed  that  many  of  the  lesser  species  were  of  similar  rank  without  a 
marked  concentration  of  dominance  (Appendix  Figure  47).  Density  of  slash 
pint;  was  estimated  to  be  0.9  per  100  m2  (Appendix  Table  45).  The  size- 
freo.uency  of  the  pine  ranged  frcm  7-33  cm  dbh  (3-13  in.  dbh)  (Appendix 
Figure  48). 


Sand  Pine  Scrub 

The  scrub  complex  of  Florida  appears  . least  two  phases,  viz., 

sand  pine  scrub  and  coastal  scrub.  An  analys'i.-  of  ...le  relationship  among 
these  phases  is  not  the  purpose  here;  therefore,  data  on  sand  pine  scrub 
stands  are  reported  separate  frcm  the  coastal  scrub  stands.  Six  stands  of 
sand  pine  scrub  were  examined  in  east  central  Florida. 


UCF  Sand  Pine  Scrub 


This  scrub  is  located  on  the  campus  of  UCF  and  is  designated  as  an 
ecological  preserve  (Appendix  Figure  3).  The  soil  is  sandy  (0.6  percent 
organic  material),  acid  (pH  4.3)  and  nutrient  deficient  (Table  6). 

Cation  exchange  capacity  is  0.8  meq/100  g.  Of  the  31.  species  of  plants 
discovered,  19  were  shrubs  (Table  7;  species  list  in  Appendix). 

Density,  frequency  and  importance  values  of  plants  less  than  50  cm 
tall  are  summarized  in  Appendix  Table  46.  Seedlings  and  root  sprouts  of 
myrtle  oak  were  nunerous.  Herbs  and  vines  were  uncotirion.  Similar  data 
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Table  6.  Summary  of  soils  data  for  six  stands  of  sand  pine  scrub  from  east  central  Florida.  Values  are 
single  determinations  from  cc  posite  samples,  and  were  analyzed  by  the  Soil  Science  Department 
University  of  Florida. 
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trace 


on  shrubs  greater  than  50  cm  tall  are  given  in  Appendix  Table  47.  Lead- 
ing dominants  were  myrtle  oak  and  Lyonia  ferruginea.  Overall  shrub  den- 
sity v#as  estimated  to  be  3.4  m2.  A domi nance-ai versi  ty  curve  for  the 
shrub  laye>^  is  shown  in  Appendix  Figure  49.  Data  on  tree  species  are 
shown  in  Appendix  Table  48  and  Appendix  Figure  50.  Sand  pine  was  the 
dominant  species  (IV  = 171).  Lyonia  ferruginea  and  live,  myrtle  and  Chap- 
man oaks  were  of  lesser  importance*  Size- frequency  distributions  of  the 
more  comnon  trees  indicated  that  most  individuals  were  in  the  2.7  cm  dbh 
(1-3  in.  dbh)  class,  however,  sand  pine  had  a broad  range  of  size  (age) 
classes  (Appendix  Figures  51,  52,  and  53). 

Debary  Sand  Pine  Scrub 

This  stand  is  located  in  Volusia  County  near  Debary  (Appendix  Figure 
3),  where  extensive  stands  of  sand  pine  scrub  occupy  old  dune  lines 
formed  near  the  present  course  of  the  St.  Johns  River.  The  soils  are 
sandy  (1.1  percent  organic  matter),  acid  (pH  4.4)  and  nutrient  deficient 
(Table  6).  Cation  exchange  capacity  is  1.17  meq/100  g.  A minimum  of  29 
species  of  p.^nts  were  found  on  the  area  (Table  7). 

Density,  f.-iquency,  and  importance  values  for  plants  less  than  50  cm 
tall  are  summarized  in  Appendix  fable  49.  Hyrtle  oak  root  sprouts, 
gopher  apple,  (Lie -oia  michauxii)  and  milk  oea,  (Gal act i a mollis),  were 
prominent  elements.  Data  on  shrubs  greater  than  50  cm  in  height  are 
given  in  Appendix  Table  50  and  Appendix  Figure  54.  Myrtle  oak  and  scrub 
bay,  (Per sea  borbonia  var.  humilis).  were  ranked  first  and  second  in 
terms  o7  fmportance  values.  Scrub  sabal  (Sabal  etonia)  was  a noteworthy 
member  of  the  cousnunity  and  was  not  discovered  in  any  stands  to  the  south 
or  east  of  this  site.  Statistics  on  density,  frequency  and  basal  area  of 
trees  are  provided  in  Appendix  Table  51.  Sand  pine  was  the  leading 
dominant  (IV  = 196.4)  and  myrtle  oak  was  second  (I^  = 37.4).  The 
do«ni nance-diversity  curve  for  the  tree  layer  is  given  in  Appendix  Figure 
55.  The  size  distribution  of  sand  pine  included  trees  from  2 to  5 cm 
diameter  class  through  27-30  cm  dbh  (11-12  in.  dbh)  (Appendix  Figure 
56).  In  contrast,  the  myrtle  oaks  were  small  (2-4  cm  dbh)  (Appendix 
Figure  57). 


Route  50  Sand  Pine  Scrub 


This  site  is  located  in  Orange  County  immediately  south  of  Route  50 
at  its  intersection  with  Route  520  (Appendix  Figure  3).  The  soil  is 
sandy,  contains  little  organic  material  (0.5%)  and  is  acid  (pH  4.8) 
(Table  6).  Cation  exchange  capacity  is  0.39  meq/100  g.  The  number  of 
species  of  plants  on  the  site  (38)  exceeded  other  sand  pine  scrub  areas 
examined  (Table  7;  species  list  in  Appendix). 

Statistics  on  plants  less  than  50  cm  in  height  are  summarized  in 
Appendix  Table  52.  Nineteen  species  were  encountered  in  these  samples. 
Myrtle  oak  (IV  41.9)  and  Gaylussacia  Jumosa  (IV  = 40.8)  were  the  leading 
dominants.  Density,  frequency,  and  importance  values  for  the  shrub 
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Table  7.  The  nunber  of  plant  species  encountered  in  six  stands  of  Sand  Pine  scrub. 
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species  greater  than  50  cm  in  height  are  given  in  Appendix  Table  53  and 
Appendix  Figure  68.  Overall  stem  d'^nsity  was  1.9  per  m2,  ^^y^tle  oak  (.8 
per  m2)  and  Lyonia  ferruginea  (.4  per  ni2)  were  the  most  important  shrubs. 
Statistics  on  trees  are  given  in  Appendix  Table  54.  This  stand  was  unus- 
ual in  that  terms  of  density  and  frequency  measures,  the  five  tree  spec- 
ies were  very  similar.  Sand  pine,  however,  was  clearly  dominant  in  terms 
of  basal  area  (238.2  cm2  per  lOO  m2).  The  dominance-diversity  curve 
reflected  the  relative  similarity  in  importance  among  the  tree  species 
(Appendix  Figure  59).  Si ze- frequency  distribution  of  live  oak  was  indi- 
cative of  a species  which  had  had  good  reproductive  success  in  past  years 
(Appendix  Figure  60).  Most  individuals  of  Chapman  oak,  n^rtle  oak,  and 
Lyonia  ferruginea  were  in  the  2-5  cm  dbh  class  (Appendix  Figures  61,  62, 
arid  63). 


Route  405  Sand  Pine  Scrub 


This  site  is  east  of  Rt.  405,  on  a series  of  old  dunes  now  vegetated 
with  sand  pine  scrub  (Appendix  Figure  3).  The  soil  is  mineral  (1.6  per- 
cent organic  material),  acid  (pH  4.6),  and  nutrient  deficient  (Table  6). 
Cation  exchange  capacity  is  1.44  meq/100  g.  A minimum  of  20  species  of 
plants  was  identified  (Table  7;  specie?  list  in  Appendix). 

Myrtle  oak  was  the  most  conmonly  encountered  species  among  plants 
less  than  50  cm  tall  (Appendix  Table  55).  Among  the  shrubs,  myrtle  oak 
occurred  at  the  greatest  density  (1.6  per  m2)  (Appendix  Table  56).  Seed- 
lings of  send  pine  were  notably  abundant  (.09  per  m2),  in  contrast  to  the 
other  study  sites.  A dominance-diversity  curve  for  the  shrubs  is  given 
in  Appendix  Figure  64.  Sand  pine  was  the  dominant  tree  (basal  area  1860 
cm2  pep  100  m2)  with  an  importance  value  of  243  (Appendix  Table  57  and 
Appendix  Figure  65).  Basal  area  of  scrub  hickory  (49.1)  was  more  than 
double  that  of  the  oaks.  Examination  of  the  size- frequency  distribution 
of  the  sand  pine  indicated  a few  large  (old)  individuals  and  numerous 
smaller  trees  (2-12  cm  in  diameter)  (Appendix  Figure  66). 


Rockledge  Scrub 

This  site  is  in  Rockledge  on  Route  1 (Appendix  Figure  3).  Old  dunes 
are  vegetated  with  sand  pine  scrub.  The  soil  is  mineral  (1.2  percent 
organic  material),  acid  (pH  4.7),  and  nutrient  poor.  Cation  exchange  ca- 
pacity is  1.58  meq/100  g (Table  6).  Twenty-seven  plant  species  were 
noted  on  the  area  (Table  7;  species  list  in  Appendix). 

Fifteen  species  of  plants  were  found  among  those  less  than  50  cm  in 
height  (Appendix  Table  58).  Live  oak  (4.3  per  m2)  and  n\yrtle  oak  (3.4 
per  m2),  were  major  elements  of  the  ground  cover.  Importance  values  of 
shrubs  greater  than  50  cm  in  height  are  summarized  in  Appendix  Table  59 
and  Appendix  Figure  67.  Shrub  density  was  estimated  to  be  2.1  stems  per 
m2.  Myrtle  oak  and  live  oak  were  major  contributors  to  the  shrub  layer. 
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Sand  pine  and  live  oak  Mere  the  major  tree  species  (Appendix  Table  60). 
The  doro1nance>d1vers1ty  curve  Mas  steep  and  Indicated  dominance  by  sand 
pine  (Appendix  Figure  68).  The  size  distribution  of  sand  pine  suggested 
the  stand  Mas  regenerated  over  several  years  rather  than  as  one  reseeding 
episode  (Appendix  Figure  69).  The  sloMer  groMing  live  oak  Mere  distinct* 
1y  smaller  than  the  sand  pine  (Appendix  Figure  70). 


Viekiva  Sand  Pine  Scrub 


This  site  Is  located  in  Seminole  County  on  Wekiva  State  Park.  The 
soil  Is  san<1y  (0.2  percent  organic  material),  acid  (pH  4.6),  and  nutrient 
deficient  (Table  6).  Catior  exchange  capacity  Mas  2.72  meq/100  g.  TMen- 
ty  plant  species  Mere  Identified  on  the  site  (Table  7;  species  list  In 
Appendix). 

Based  on  Importance  values  for  plants  less  than  50  cm  In  height, 
n\yrt1e  oak,  green-brier  and  live  oak  Mere  the  leading  dominants  (^pendix 
Table  61).  Density,  frequency  and  Importance  values  for  shrubs  greater 
than  50  cm  in  height  are  given  In  Appendix  Table  62.  Hyrtle  oak  (IV  * 
83.9)  and  saM  palmetto  (IV  = 35.8)  Mere  leading  elements.  Shrub  stem 
density  Mas  estimated  to  be  1.5  m2  of  Mhich  rnyrtle  oak  contributed  to  0.7 
per  m2.  Dominance-diversity  curve  for  the  shrub  layer  is  shOMn  In  Appen- 
dix Figure  71.  Statistics  on  the  tree  species  are  presented  In  Appendix 
Table  63  and  Appendix  Figure  72.  Sand  pine  (IV  = 100.8'/  had  a basal  area 
of  1394  cm2  p0^  100  m2.  Hyrtle  oak  Mas  ranked  second  in  terms  of  Impor- 
tance value  at  90.8.  Size- frequency  distributions  for  i^yrtle  and  Chapman 
oak  indicated  myrtle  had  a feM  large  and  many  smaller  individuals  (Appen- 
dix Figures  73  and  74).  Most  of  the  Chapman  oak  Mere  2-5  cm  dbh. 


Coastal  Scrub 

Coastal  scrub  is  a phase  of  scrub  vegetation  Mhich  appears  to  be  a tempo- 
rary stage  that  may  tend  tOMard  features  of  xeric  flatMOods,  sand  pine  scrub 
or  xeric  coastal  hammock.  Results  of  analysis  of  six  stands  are  reported 
here. 


Dune  Scrub  Grid 


This  site  is  located  on  the  northern  portion  of  Cape  Canaveral 
(Appendix  Figure  3).  The  sandy  soil  has  1.3  percent  organic  material  and 
a pH  of  4.79.  Cation  exchange  capacity  is  1.3  meq/100  g (Table  8). 
Seventeen  species  of  plants  Mere  discovered  (Table  9;  species  list  in 
Append! x). 

Densities  and  frequency  of  plants  less  than  50  cm  tall  are  given  in 
Appendix  Table  64.  Hyrtle  and  live  oak  Mere  the  leading  elements. 

Shrubs  (50  cm  or  greater  in  height)  were  fairly  dense  with  an  average  of 
2.9  per  m2  (Appendix  Table  65).  The  dominance-dive*'s1ty  curve  for  the 
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shrubs  is  shown  in  Appendix  Figure  75.  Rosemary,  Ceratiola  ericoides  (IV 
= 53.6)  and  n\yrtle  oak,  (IV  « 52.4)  were  the  dominant  shrub  species.  No 
trees  were  present  on  the  sample  area.  A single  sand  pine  was  growing 
ca.  100  m north  of  the  study  area. 


Happy  Creek  Scrub 

This  site  is  north  of  Happy  Creek  Road  (Appendix  Figure  3).  The 

soil  is  sandy,  lew  in  organic  material  (1.7X)  and  has  a distinct  yellow 

sub-surface  sand  overlaid  with  gray  sand  (Table  8).  Cation  exchange 
capacity  is  1.18  meq/100  g.  Twenty-four  plant  species  were  located  on 
the  site  (Table  9;  species  list  in  Appendix). 

Density,  frequency,  and  importance  values  for  grasses,  herbs,  vines, 
and  shrubs  less  than  50  cm  in  height  are  summarized  in  Appendix  Table  66. 
f^yrtle  oak  was  first  in  importance  value.  Other  shrubs  also  were  promin- 
ent. Wire  grass,  (Aristida  strict a),  was  fifth  with  an  importance  value 
of  17.8.  Data  on  shrubs  greater  than  50  :m  in  height  are  summarized  in 
Appendix  Table  67  and  Appendix  Figure  76.  An  average  stem  density  of  4.6 

per  m2  was  indicated,  f^rtle  oak  (IV  = 70. Aj  and  saw  palmetto  (IV  = 

41.3)  were  the  leading  species.  Typical  flatwoods  species,  e.g. , Befaria 
racemosa  and  Lyonia  lucidia,  were  fairly  common. 


Route  3 Scrub 

This  site  is  near  the  southern  terminus  of  the  coastal  scrub  on 
north  Merritt  Island  (Appendix  Figures  2 and  3).  The  soil  is  sandy  and 
acid  (pH  4.3),  but  the  organic  content  (3.75%)  was  twice  that  of  the 
other  scrub  stands  (Table  8).  Cation  exchange  capacity  was  2.40  meq/100 
g.  Twenty-seven  species  of  plants  were  observed  on  the  area  (Table  9; 
species  list  in  Appendix). 

Data  on  plants  less  than  50  cm  tall  are  given  in  Appendix  Table  68. 
Myrtle  oak  and  blueberry,  (Vaccinium  nyrsinites),  were  ranked  one  and  two 
according  to  importance  value.  Most  of  the  plants  were  typical  scrub 
species,  but  a few  species  were  characteristic  of  flatwoods,  e.g., 

Befaria  racemosa  and  Lyonia  lucida.  Density,  frequency,  and  importance 
values  for  shrubs  greater  than  50  cm  in  height  are  summarized  in  Appendix 
Table  69  and  Appendix  Figure  77.  Myrtle  oak  and  saw  palmetto  were  the 
leading  dominants  with  respect  to  density,  frequency,  and  importance 
values.  Stem  density  of  shrubs  was  estimated  to  be  4.6  fer  m^. 


Ground  Winds  Tower  Scrub 


This  site  is  located  east  of  LC  39B  (Appendix  Figure  3).  The  soil 
is  mineral  (1.75  percent  organic  material),  acid  (pH  4.09)  and  has  a 
cation  exchange  capacity  of  2.25  meq/100  g (Table  8).  The  largest  number 
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Table  9.  The  nunber  of  plant  species  encountered  in  six  stands  representative  of  coastal  scrub 
vegetation  on  Merritt  Island 
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number  of  plant  species  {37)  among  the  scrub  stands  was  observed  on  this 
V site  (Table  9;  species  list  in  Appendix). 

Data  on  density,  frequency  and  importance  values  of  plants  less  than 
50  cm  in  height  are  given  in  Appendix  Table  70.  These  samples  revealed  a 
considerable  diversity  of  herbaceous  plants  relative  to  the  other  scrub 
stands  (Table  9),  but  woody  plants  still  were  the  leading  dominants. 

Among  the  shrubs  greater  than  50  cm  in  height,  tnyrtle  oak  (IV  * 58.2)  and 
saw  palmetto  (IV  = 33.5)  were  most  important  (Appendix  Table  71  and 
Appendix  Figure  78).  Typical  flatwoods  species,  viz.,  Lyonia  lucidia  and 
Befaria  racemosa,  were  wel 1 represented. 


Cape  Rosemary  Scrub 

This  site  is  located  on  Cape  Canaveral  approximately  .5  km  south  of 
LC  40  (Appendix  Figure  3).  The  surface  sand  is  white  and  the  pH  is  6.0 
(Table  8).  Little  organic  material  is  present  (0.4X)  and  the  cation 
exchange  capacity  is  0.66  meq/100  g.  Eleven  species  of  plants  were 
observed  on  the  atea  (Table  9i  species  list  in  Appendix). 

Among  the  plants  less  than  50  cm  in  height,  9 species  were  woody 
shrubs  and  one  was  a vine  (Appendix  Table  72).  Vaccinium  irtyrsinites  and 
Lyonia  ferruginea  were  the  leading  elements.  Data  on  shrubs  are  summar- 
ized in  Appendix  Table  73  and  Appendix  Figure  79.  Rosemary,  Ceratiola 
ericoides,  was  the  major  species  with  an  importance  value  of  101.0. 
Myrtle  oak  was  ranked  second.  Stem  density  of  shrubs  was  a modest  .76 
per  m2. 


Complex  34  Scrub 

This  site  is  located  on  Cape  Canaveral  (Appendix  Figure  3).  The 
soil  is  mineral  (1.8%  organic  matter),  and  acid  (pH  5.1),  with  a cation 
exchange  caoacity  of  3.50  meq/100  g (Table  8).  Only  eight  ,'pecies  of 
plants  were  discovered  on  the  site  (Table  9;  species  list  in  Appendix). 

Very  little  vegetation  was  present  in  the  less  than  50  cm  height 
class  (Appendix  Table  74).  Root  sprouts  and  seedlings  of  scrub  oak, 
Quercus  virginiana  var.  maritima  and  live  oak,  Quercus  jv.  var.  vi rgi n- 
jana,  were  most  frequently  found.  Two  vines  were  present.  In  the  shrub 
layer,  saw  palmetto  (IV  = 137.7)  was  the  dominant  plant  species,  whereas 
myrtle  oak  was  ranked  fifth  (IV  = 5.5)  Appendix  Table  75  and  Appendix 
Figure  80).  Stem  density  of  shrubs  was  .88  per  m2.  This  site  differed 
from  the  other  scrub  areas  in  that  a distinct  tree  layer  was  present 
(Appendix  Table  76).  The  two  varieties  of  live  oak  (virginiana  and  mari 
tima)  were  co-existing  with  the  leading  dominant,  n\yrtle  oak  (IV  = 
122.2).  Analysis  of  the  size-frequency  distribution  of  nyrtle  oak  indi- 
cated most  of  the  stems  were  in  the  diameter  range  of  2-7  cm  (Appendix 
Figure  81).  Live  oak,  Quercus  v.  var.  virginiana  specimens  of  larger 
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diameter  than  n\yrtle  oak  were  recorded  (Appendix  Figure  82);  however, 
scrub  oak,  Quercus  v«  var.  maritima  were  present  in  the  greatest  number 
at  the  larger  size  classes  "(Appendix  Figure  83).  A dominance-diversity 
curve  for  the  tree  layer  is  shown  in  Appendix  Figure  84.  This  stand 
revealed  the  potential  of  coastal  scrub  to  grow  into  the  life- form  of  a 
hammock. 


Coastal  Dunes 

The  data  reported  in  this  section  represent  the  results  of  study  of  prim- 
ary dune  vegetation  in  what  is  generally  referred  to  as  the  sea  oats  zone. 

Much  of  the  coastal  vegetation  of  Merritt  Island  and  the  Canaveral  Peninsula 
has  been  disturbed  over  the  past  three  decades.  More  recently,  beach  erosion 
has  contributed  to  the  loss  of  this  habitat  type. 

The  coastal  dune  habitat  includes,  as  a rule,  the  area  from  the  high  tide 
line  to  a point  somewhere  between  the  primary  and  secondary  dune  crest.  Exact 
delineation  must  be  done  in  the  field,  but  as  a rule  the  inland  limit  of  sea 
oats  marks  the  limits  of  the  coastal  dune  community  as  used  here. 

Beyond  the  coastal  dune  community,  and  continuous  with  it  extends  the 
coastal  strand. 


Beach  Grid  Zone  1 


This  site  is  located  on  the  beach  between  LC40  and  LC41  on  Cape 
Canaveral  (Appendix  Figure  3).  The  pH  of  the  sandy  soil  was  8.5  and  the 
organic  matter  content  w!S  6.2  percent  (Table  10).  Cation  exchange  capa- 
city was  0.35  meq/100  g.  A total  of  26  plant  species  were  encountered 
(Table  11;  specie > list  in  Appendix). 

Frequency  and  cover  values  for  the  24  species  recorded  from  line 
transects  are  given  in  Appendix  Table  77.  A sunflower.  Heterotheca  s b- 
axil laris  (IV  = 34.4)  and  sea  oats,  Uniola  paniculate  (IV  = 23.8)  were 
the  dominant  species  as  indicated  by  importance  values.  The  dominance- 
diversity  curve  was  relatively  flat  and  suggested  a lack  of  pronounced 
dominance  by  any  species  (Appendix  Figure  85). 


Beach  Grid  Zone  2 

This  site  is  adjacent  to  and  inland  from  the  previously  described 
stand.  The  sandy  soil  had  a pH  of  8.4  and  the  organic  component  was  5.2 
percent  (Table  10).  Cation  exchange  capacity  was  0.26.  Eighteen  plant 
species  were  found  (Table  11;  species  list  in  Appendix). 
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Table  10 


. Summary  of  soils  data  for  three  stands  from  the  coastal  dunes  of 
Merritt  Island.  Values  for  two  stands  (a)  are  seasonal  means  from 
Madsen  (1979);  whereas,  the  remaining  values  are  single  determina- 
tions from  composite  samples.  These  latter  analyses  were  performed 
by  the  Soil  Science  Department.  University  of  Florida. 


Variable 

Beach  Grid® 
Zo>ie  1 

Beach  Grid® 
Zone  2 

LC  39-B 
Beach 

Stand 

Average 

pH 

8.5 

8.4 

7.1 

8.0 

Na 

(ppm) 

90.7 

93.0 

100.0 

94.5 

K 

(ppm) 

6.0 

7.0 

8.0 

7.0 

Ca 

(ppm) 

>1999.0 

>1999.0 

5200.0 

- 

Mg 

(ppm) 

39.4 

33.9 

52.0 

41.8 

A1 

(ppm) 

3.0 

5.6 

0.0 

2.8 

P 

(ppm) 

27.2 

>47.7 

14.0 

- 

Cl“ 

(PPm) 

12.2 

15.4 

17.2 

15.1 

NO3 

(ppm) 

12.6 

15.4 

17.2 

15.1 

Organic  Material  {%) 

6.2 

5.2 

7.2 

6.2 

Cation  Exchange 
Capacity  (meq/lOOg) 

0.3 

0.2 

0.4 

0.3 
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Table  11.  The  number  of  plant  species  encountered  in  three  stands  repre 
sentative  of  coastal  dune  vegetation  on  Merritt  Island. 


Habit 

Beach  Grid 
Zone  1 

Beach  Grid 
Zone  2 

LC  39-B 
Beach 

Shrubs 

9 

6 

6 

Herbs 

15 

8 

7 

Vines 

2 

4 

1 

Epiphytes 

0 

0 

0 

Total  # 

26 

18 

14 
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Data  on  frequency,  cover  and  importance  values  for  the  species  are 
provided  in  Appendix  fable  78.  Sea  oats  ranked  fifth  with  an  importance 
value  of  10.8.  Saw  palmetto  (IV  » 72.7)  aH  sea  grape  Coccoloba  uvifera 
(IV  = 31.7)  were  the  dominant  species  in  terms  of  cover  and  frequency  of 
occurrence.  The  dominance-diversity  curve  illustrated  the  concentration 
of  dominance  in  a few  species  (Appendix  Figure  86) 


LC  39-B  Bearh 


This  site  is  on  the  primary  dune  opposite  LC  39-B  (Appendix  Fi jure 
3).  The  sandy  soil  was  nearly  neutral  in  pri  (7.1)  and  was  7.2  percent 
organic  material  (Table  10).  Cation  exchange  capacity  was  0.39  meq/100 
g.  Fourteen  plant  species  were  found  on  the  site  (Table  11 j species  list 
in  Appendix). 

Appendix  Table  79  summarizes  frequency,  coverage  and  importance 
values  of  the  plants  encountered  on  the  transects.  Sea  oats  (IV  = 58.5) 
was  the  plant  with  greatest  coverage  (2838  cm).  Atriplex  arenaria  and  an 
unidentified  composite  were  ranked  second  and  third  in  importance  values. 
The  dominance-diversity  curve  is  shown  in  Appendix  Figure  87. 


Coastal  Strand 

The  general  distribution  of  coastal  strand  vegetation  is  shown  in 
Appendix  Figure  2.  Coastal  strand  is  dominated  by  shrubs  with  little  or 
no  development  of  ground  layer  vegetation  with  the  exception  of  seedlings 
or  root  sprouts.  Often  the  shrubs  exhibit  a hedged  appearance  owing  to 
the  effects  of  saH  spray. 

The  strands  were  analyzed. 


Beach  Grid  Zone  3 


This  site  is  continuous  with  and  landward  from  the  two  coastal  d"ne 
stands  described  in  the  previous  section  (Appendix  Figure  3).  Ihe  soil 
was  basic  (pH  7.63)  and  contained  5.2  percent  organic  material  (Table 
12).  Cation  exchange  capacity  was  0.46  meq/100  g.  Twenty-six  species  of 
plants  were  found  on  the  area  (Table  13;  species  list  in  Appendix). 

Summarized  in  Appendix  Table  80  are  coverage,  frequency,  and  impor- 
tance values  for  the  nine  species  encountered  on  the  transects.  Saw 
palmetto  was  the  dominant  species  with  a relative  cover  of  65.3%.  Wax 
fHyrtle  (IV  = 28.1),  buckthorn  (IV  = 26.5)  and  Chiococca  alba  (IV  = 23.9) 
were  closely  ranked  in  overall  importance.  The  dominance-diversity  curve 
was  relatively  steep  (Appendix  Figure  88).  In  summary,  vegetation  cover 
was  continuous,  with  saw  palmetto,  alone,  intercepting  67  percent  of  the 
total  transect  length. 
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Table  12.  Summary  of  soils  data  for  two  stands  of  coastal  strand  from  Merritt 
Island,  Florida.  Values  for  the  Beach  Grid  are  based  on  seasonal 
means  from  Madsen  (1979);  whereas,  the  remaining  values  are  simple 
devarmi nations  from  a composite  sample.  These  latter  analyses  were 
performev’  by  the  Soil  Science  Department,  University  of  Florida. 


Beach  Grid  Canaveral  Stand 


Variable 

Zone  3 

Strai.d 

Average 

pH 

7.6 

7.1 

7.3 

Na 

(pP^n) 

95.5 

96.0 

95.7 

K 

(ppn>) 

11.4 

20.0 

15.7 

Ca 

(PP^) 

>1 999.0 

5200.0 

- 

Mg 

(ppm) 

32.5 

96.0 

64.2 

A1 

(ppm) 

6.5 

24.0 

15.2 

P 

(ppm) 

>50.7 

107.6 

- 

ci- 

(ppm) 

14.0 

18.0 

6.0 

NO3 

(ppm) 

19.2 

74.0 

46.6 

Organic  Material  {%) 

5.2 

4.7 

4.9 

Cation  Exchange 
Capacity  (meq/lOOg) 

O.E 

10.6 

5.5 

Table  13.  The  nunber  of  plant  species  encountered  in  two  stands  represen- 
t tative  of  coastal  vegetation  on  flerritt  Island. 


Habit 

Beach  Grid 
Zone  3 

Canaveral 

Strand 

Shrubs 

16 

7 

Herbs 

9 

0 

Vines 

1 

0 

Epi phytes 

0 

U 

Total  # 

26 

7 
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Canaveral  Strand 


This  site  is  located  north  of  LC  41  on  Cape  Canaveral  (Appendix 
Figure  3).  The  soil  is  near  neutral  pH  at  7.1,  and  organic  material 
amounted  to  4.7  percent  (Table  12).  Cation  exchange  capactiy  was  4.7 
meq/iOO  g.  Seven  species  of  shrubs  were  found  (Table  13;  species  list  in 
Appendix). 

Plant  abundance  data  are  given  in  Appendix  Table  81.  Saw  palmetto 
was  the  dominant  species  and  intercepted  80  percent  of  the  total  transect 
(6044  cm/7500  cm).  Five  other  shrubs  v^ere  enumerated.  The  dominance-di- 
versity curve  was  very  steep  (Appendix  Figure  89). 


Community  Analysis 

This  section  examines  the  similarities  and  differences  among  the  stands 
of  the  particular  community  types.  A community  is  a group  of  species  popula- 
tions that  occupy  or  share  a specified  place  at  some  time.  No  attempt  has 
been  made  to  apply  rigorous  standards  in  the  v’.ssignment  of  stands  to  coimunity 
types.  Nona  the  less,  in  terms  of  plant  species  composition,  life  fonn  or 
physiognort\y,  and  physical  setting,  the  stands  do  fall  into  natural  groupings. 
Variation  among  stands  regarded  as  belonging  to  a common  community  type  is 
examined  with  respect  to  the  species  composition  of  the  growth  forms,  i.e., 
trees,  shrubs,  and  herbs,  and  the  relative  importance  of  species  within  stands 
and  among  stands.  Prominence  of  species,  when  evaluated  strictly  from  a 
structural  viewpoint,  may  be  quantified  on  the  basis  of  density,  frequency  of 
occurrence,  or  some  meusure  or  ecologic  dominance.  A convenient  synthetic 
index  to  prominence  is  the  importance  value  (IV).  This  index  has  been 
employed  where  it  is  possible  to  reduce  comparisons  among  species  to  an  equi- 
valent basis. 


Hammocks 

Two  trees,  Sabal  palmetto  and  Quercus  v.  van.  virginiana  were  character- 
istic of  most  hammocks  with  constancy  values  (percentage  of  occurrence  among 
series  of  stands)  of  100  percent  and  77  percent.  Among  the  nine  stands,  only 
Sabal  palmetto  occurred  in  each  stand.  Its  overall  frequency  of  occurrence 
was  76  percent  (Table  14).  Quercus  v.  var.  virginiana  was  the  next  most  wide- 
spread tree  (seven  of  nine  stands]"  with  an  average  frequency  of  24  percent. 
Among  the  other  41  species  of  trees,  frequencies  ranged  from  0.22  to  16  per- 
cent and  indicated  wide  variation  in  tree  species  composition  among  the 
hammocks  studied. 

Frequency  of  occurrer.ce  within  hammocks  also  revealed  the  prominence  of 
^bal  palmetto  (Table  14).  For  example,  it  was  found  at  96  percent  of  the 
sample  points  in  Jerome  Road  Hammock.  Other  species  with  very  high  frequen- 
cies within  specific  stands  were  Quercus  v.  var.  virginiana,  Q.  laurifolia. 
Ilex  vomitoria,  and  Persea  borbonia. 
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Tree  density  averaged  14.7  stems  per  100  m2  (SD  » 5.9)  and  ranged  from 
7.3  (Ross'  Hammock)  to  24.9  (Happy  Hamock)  (Table  15).  Sabal  palmetto  had  the 
highest  density  among  stands  (5.35)  and  the  highest  density  within  stands 
(11.3).  Nectandra  coriacea  (8.5  per  100  m2)  and  Persea  borbonia  (9.4  per  100 
m2)  were  very  abundant  in  single  stands. 

Basal  area  of  trees  ranged  from  38.4  m2  per  hectare  (ha)  to  99  m2  per  ha 
(Table  16).  The  stands  had  an  average  basal  area  of  70.4  m2  per  ha.  Leading 
tree  species  among  stands  were  Sabal  palmetto  (34.8  m2  per  ha)  and  Quercus 
var.  virginiana  (13.5  m2  per  haJI  High  basal  area  of  Sabal  was  the  result  of 
relatively  uniform  frequency  and  high  density  among  all  the  s^^ands.  In  con- 
trast, ^ var.  virginiana  achieved  substantial  basal  area  in  Happy  Haiimock 
and  Castle  Windy  Hammock,  primarily  as  a result  of  size  of  individual  trees 
rather  than  owing  to  its  fr'equency  and  density.  Other  trees  that  were  signi- 
ficant among  the  stands  in  terms  of  basal  area  included  Fraxinus  tomentosa, 
Acer  rubrum,  1 aurifol ia  and  Persea  borbonia. 

The  importance  values  of  the  43  tree  species  ranged  trom  a low  of  0.11 
(Acer  fiegundo)  to  a high  of  111.22  (Sabal  palmetto)  (Tab’e  17).  Among  the 
standsTSabal  palmetto  ranked  first  and  var.  virginiana  (IV  = 3'  ') 

second.  Within  the  stands,  Sabal  ranked  first  in  importance  value  at  six 
sites  and  second  at  the  remaining  three.  Out  of  a possible  IV  of  300,  Saba^ 
had  a value  of  191  at  Jerome  Road  Hammock.  Other  exceptionally  high  values 
were  indicated  for  Quercus  laurifolie  (IV  = 99)  in  Ross'  Hammock  and  for 
Persea  borbonia  (IV  = 1367  in  the  Indian  Mound  Hammock. 

Fifty-three  species  of  tree  seedlings,  shrubs  and  vines  were  encountered 
among  the  nine  hammocks  (Table  18).  Sabal  palmetto  seedlings  occurred  in  all 
the  hammocks  (100  percent  constancy)  with  an  average  frequency  of  45.7  per- 
cent. Among  the  shrubs,  wild  coffee,  Psychotria  nervosa,  was  most  prominent 
with  a frequency  of  30  percent.  The  species  that  appeared  to  be  characteris- 
tic of  hammocks  over  a wide  range  of  conditions  were  Sabal  palmetto.  Toxico- 
dendron radicans,  Smilax  bona-nox,  Quercus  v.  var.  virginiana,  and  Psychotria 
nervosa. 

Stem  densities  of  tree  seedlings,  shrubs  and  vines  averaged  13.8  (SO  = 
8.75)  among  the  nine  hammocks  (Table  19).  A considerable  range  in  densities 
was  evident  from  a high  of  31  per  m2  in  Castle  Windy  Haiimock  to  3.7  per  m2  in 
Black  Hammock.  In  terms  of  density,  the  most  common  species  were  Psychotria 
nervosa,  Sabal  palmetto,  Ardisia  escalloniodes  and  Psychotri a sulzr.eri . The 
highest  density  recorded  for  a shrub  was  Psychotria  nervosa  in  Castle  Windy 
Hammock,  13.43  per  m2. 

In  the  shrub  layer  of  the  nine  ha^iimocks,  seedlings  of  Sabal  yielded  the 
highest  importance  value  (IV  - 28.4)  (Table  20).  The  shrub,  Psychotria 
nervosa,  was  ranked  second  (IV  = 21.3)  and  a vine.  Toxicodendron  radicans, 
third  (IV  = 15.8).  Seedlings  of  Quercus  vi rgi niana  were  ranked  fi f th  in 
importance  value  (11.1). 
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Table  lb.  Density  (number  per  100  ni2)  of  tree  species  from  nine  east  central  Florida  hatroiocks. 
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Table  16.  Basal  area  (cni^  per  100  m2)  of  tree  species  from  nine  east  central  Florida  hanmocks. 
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Table  17.  Importance  values  (IV  = relative  frequency  + relative  density  + relative  dominance)  of 
tree  species  from  nine  east  central  Florida  hammocks. 
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Frequency  (percentage)  of  occurrence  of  tree  seedlings,  shrubs,  and  vines  in  sample  points 
froin  nine  east  central  Florida  hammocks. 
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Table  19.  Density  (number  n.^)  of  tree  seedlings,  shrubs,  and  vines  in  nine  east  central  Florida 
hamnocks. 
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Table  20.  Importance  values  (IV  = relative  density  + relative  frequency)  of  tree  seedling.,  shrubs 
dnd  vir)6S  frcxn  nin6  edst  centrdl  Floridd  hdcnnocks. 
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Table  2U  Species  of  herbaceous  plants  and  their  importance  values  (IV  = relative  cover  + relative 
frequency)  in  hammocks  from  each  central  Florida. 
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Thirty-six  species  of  herbaceous  plants  were  recorded  in  samples  from 
nine  hainnocks  (Table  21).  Not  a single  herbaceous  plant  was  found  in  samples 
from  all  the  hammocks.  The  vine,  Mikania  scydens,  had  the  highest  constancy 
at  55  percent.  A bpecies  of  grass  typical  of  harnmocks,  Oplisinenus  setarius, 
was  recorded  in  4 for  a constancy  of  44  percent.  NephroTepTs  corfli^oHia.  a 
fern,  was  the  leading  herbaceous  element  (IV  * 28.7yt 


Pine  Flatwoods 

The  tree  layer  of  pine  flatwoods  communities  on  fierritt  Island  is  domi- 
nated by  Pinus  elliottii  var.  densa.  Pine  density  was  not  sufficient  to  be 
studied  by  point-centered  quarter  methodology  at  the  Wisconsin  Village  and 
Headquarters  stands.  The  density  (0.35  per  100  m^)  and  basal  area  (5.7  m^  per 
ha)  of  Pinus  elliottii  on  the  Volusia  site  was  similar  to  that  measured  for 
Pinus  palustris  (1.75  per  100  m^  and  5.1  m^  per  ha)  on  the  UCF  stand  (Appendix 
Tables  40  and  45).  A low  density  (0.04  per  100  (sr)  of  Pinu-  serotina  occurred 
in  the  UCF  stand.  In  contrast  to  the  other  stands,  the  pond  pine  site 
supported  four  tree  species  in  addition  to  Pinus  serotina  (Appendix  Table  43). 
These  species,  MagnolU  virginiana  (IV  = 17.6),  Nyssa  syivatica  var.  bi flora 
(IV  » 5.8),  Ilex  cassTne  (IV  = S.6),  and  Gordon! alasi anthu;  TTV  » 5.3)  were, 
however,  minor  components  of  the  stand  relative  to  Pinus  serotina  (IV  = 

265.7).  Basal  area  of  Pinus  serotina  (24.4  m^  per  ha)  was  nearly  five  times 
that  measured  on  the  sites  dominated  by  Pinus  elliottii  and  Pinus  palustris. 

Understory  plants  of  four  flatwoods  stands  included  55  species  (Table 
22).  The  following  species  were  found  in  all  the  stands:  Serenoa  repens . 

Lyoni a lucida.  An st i da  stricta,  Galactia  elliottii , Hypericum  reductum, 
Gayluss^ia  3um^a,  VaccTnium  nyrTlnites,  Ilex  gla&ra,  Andro^gon  vlrglnicus, 
and  ^riea~cerifera  var.  pumila.  Seventeen  of  55  species  were  unique  to  the 
uCF  flatwoods;  wherea:,  no  more  than  six  species  were  limited  to  any  one  of 
the  remaining  sites.  Serenoa  repens  and  Aristida  stt  icta  shared  the  highest 
average  relative  frequency  at  8.7  percent"  Twenty- nine  species  yielded  rela- 
tive frequencies  of  <’1.0  percent. 

Among  the  four  flatwoods  stands,  Serenoa  repens  had  the  highest  average 
coverage  at  29.1  percent  (Table  23).  0tHer"sr.ecies  with  significant  coverage 
included  Aristida  stricta  (15.3%) , Quercus  m^^rtifol ia  (12.7%) , Lyonia  lucida 
(10.7%)  and  Aristide  spiciformis  (5.2%).  Within  stands,  Aristida  stricta, 
Serenoa  repens  and  Quercus  myrtifolia  yielded  the  highest  individual  relative 
coverage  values. 

The  leading  dominants  among  the  understory  plants  were  Serenoa  repens  (IV 
■ 37.7),  Aristida  stricta  (IV  = 24.0),  Lyoni a lucida  (IV  = 17.0)  and  Quercus 
l^rtifolia  (IV  = 17.0)  (Table  24).  The  nighest  importance  values  within  the 
stands  were  for  Serenoa  repens  (44%),  Q.  myrtifolia  (45%)  and  A.  stricta 
(36%). 
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Table  22.  Relative  frequency  (percentage)  of  understory  plants  in  four  stands  of  pine  flat woods, 
east  central  Florida. 
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Table  22.  Relative  frequency  (percentage)  of  understory  plants  in  four  stands  of  pine  flatwoods 
east  central  Florida.  (Continued) 
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Table  ?3.  Relative  coverag  (percentage)  of  understory  plants  in  four  stands  of  pine  flatwoods, 
east  central  F!or ida. 
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Table  23.  Relative  coverage  (percentage)  of  understory  plants  in  four  stands  of  pine  f1atMOOds» 
east  central  Florida.  (Continued). 
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Table  ?4.  Importance  values  (IV  = relative  frequency  + relative  coverage)  of  understory  plants  in 
four  stands  of  pine  flatvwods,  east  central  Morida. 
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Quercus  purnTTa  1 0.25 

Elephantopjs  elatus 


Sand  Pine  Scrub 


Nine  species  reached  tree  size  (>2.54  cm  dbh)  in  sand  pine  scrub  stands. 
Pinus  clausa  was  the  only  pine  species  present.  Its  frequency  varied  within 
stands  from  33  to  100  percent  and  averaged  75  percent  (Table  25).  Among  the 
nine  species,  Pinus  clausa,  Quercus  myrtl folia,  and  Quetxus  chapmanll  occurred 
In  all  the  stands.  Quercus  v.  var.  vlrglniana  was  found  In  only  one  stand. 

An  average  of  16.8  trees  per  100  m2  was  present  In  the  stands  of  sand 
pine  scrub  (Table  26).  Pinus  clausa  was  the  most  comnon  tree  In  four  of  six 
stands  and  averaged  8.9  stems  per  100  m2.  Quercus  myrtl folia,  chapmanll 
and  Ly onl a ferruginea  were  fairly  comnon. 

Basal  area  of  trees  ranged  from  9.2  m2  per  ha  at  UCK  to  39.6  m2  per  ha  at 
Oebary  (Table  27).  Pinus  clausa  had  an  average  basal  area  of  16.9  m2  per  ha. 
The  remaining  trees  contributed  relatively  small  Increments  to  the  basal  area 
of  the  stands. 

Pinus  clausa  had  an  average  Importance  value  of  152.6  (out  of  a possible 
300)  and  ranked  first  within  and  anong  the  six  stands  (Table  28).  Quercus 
myrtl foil  a (IV  = 28.9)  ranked  second  and  Lyonia  ferruginea  (IV  = 18.0)  third 
among  the stands. 

Twenty-two  species  of  shrubs  were  found  to  compose  the  "scrub".  All 
stands  shared  four  species,  viz.,  Lyonia  ferruginea,  Quercus  chapmanll,  Sere- 
noa  repens,  and  Quercus  myrtifolla  yTable  29).  Quercus  myrtl fol Us  found  at 
6^-93  percent  of  the  sample  points  within  stands  and  had  an  average  frequency 
of  81.6  percent.  Other  species,  e.g.,  Carya  florldana,  were  limited  to  only  a 
few  stands  and  the  special  conditions  of  tnese  sites. 

Shrub  density  averaged  248.2  stems  per  100  m2  (Table  30).  The  UCF  stand 
exhibited  the  highest  density  of  shrubs  at  368.6  per  100  m2.  The  species 
which  contributed  most  to  the  stem  counts  within  stands  was  Quercus  myrtifolla 
(averaged  121.6  per  100  m2). 

The  five  most  important  shrubs  in  the  sand  pine  scrub  stands  were  Quercus 
fwrti folia  (IV  = 85.1),  Quercus  chapmanii  (IV  = 23.5),  Serenoa  repens  (IV  = 
22.8),  Lyonia  ferruginea  (I = 21.8)  and  Quercus  virginlana  var.  maritima  (IV 
= 11.0)  (Table  31).  ' 

Forty-two  species  of  plants  in  the  less  than  50  cm  height  class  were  enu- 
merated among  the  six  stands  of  sand  pine  scrub  (Table  32).  In  this  grouping 
were  herbs  and  woody  plants  including  seedlings  of  shrubs  and  trees.  Only 
Lyonia  ferruginea,  Quercus  myrtl foil  a,  and  Quercus  chapmanii  were  found  In  all 
the  stands.  Quercus  myrtifolla  yielded  an  average  frequency  of  70.5  percent. 
Thirty  species  had  an  average  frequency  of  less  than  five  percent. 
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Table  2f.  Density  (nunber  per  100  m^)  of  trees  (>2.54  cm  dbh)  from  six  stands  of  sand  pine  in  east 
central  Florida. 
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Table  27.  Basal  area  (cm^  per  100  m^)  of  trees  (>2.54  cm  dbh)  from  six  stands  of  sand  pine  scrub  in  east 
central  Florida. 
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Table  28.  Importance  values  (IV  = relative  density  + relative  frequency  + relative  dominance)  of  trees 
{>2.54  cm  dbh)  from  six  stands  of  sand  pine  scrub  in  east  central  Florida. 
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Table  29.  Frequency  (percentage)  of  occurrence  of  shrubs  (>50  cm  in  height;  less  than  2.54  cm  dbh)  from 
six  stands  of  sand  pine  scrub  in  east  central  Florida. 
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Table  31.  Importance  values  (IV  = relative  density  + relative  frequency)  of  shrubs  (>50  cm  in  height; 
less  than  2.54  cr*  dbh)  from  six  stands  of  sand  pine  scrub  in  east  central  Florida. 
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Table  32.  Frequency  (percentage)  of  occurrence  of  plants  less  than  50  cm  1,i  height  from  6 stands  of  sand 
pine  scrub  in  east  central  Flo”idj.  (Continued). 
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'^ew  of  the  plants  less  than  50  cm  in  height  v»ere  individually  very  abun- 
dant; however,  collective •«,  they  represented  15.9  steins  per  m2  (Table  33). 

The  gre^  ^est  stem  der.-.ii.y  •,19.13  per  m2)  was  found  at  the  Debary  site.  Quer- 
cus  .ly  ti folia  was  the  most  common  species  i4.8  per  ni2)  among  the  stands. 

Dominant  species  among  the  ground  layer  plants  included  Quercus  tyyrti- 
fol  ia  (IV  = 69.5),  Quercus  chapmanii  (IV  = 16.8),  Quercus  v.  var.  maritinu  (IV 
= l4 .0)  and  Lyonia  7erruginea  (tV  = 11.5)  (Table  34X[  TFTe  importance  value  of 
Quercus  v.  var.  virgi.iana  (10.5)  was  fairly  high,  but  the  species  occurred  in 
only  one  stand. 


Coastal  5crub 

Considerable  variation  existed  from  stand  to  staou  in  the  species  of 
ground  level  plants  that  were  present  in  the  coastal  scrub  (Table  35).  Of  33 
species  recorded,  14  achieved  shrub  size  {>50  cm  in  height)  in  the  stands. 

Two  of  these  species,  Quercus  v.  var  maritima  and  Quercus  myrtifolia,  were 
found  with  high  frequencies  in  all  the  stands.  It  is  notable  that  a group  of 
19  species  remained  in  the  <5h  cm  height  size  class.  Most  of  these  species 
were  herbaceous  ana  cnaracter'stic  of  pine  flatwoods. 

Densities  c 'ividual  species  of  ground  level  plants  were  generally 
ve»"y  iHodest  (Tao^..  at),  oayl  as  sac  i a dumosa  (7.2  per  m2)  and  Quercus  inyrti- 
fol ia  (6.8  per  m2}  -.^ere  exceptions.  The  highest  density  recoiled  within 
stands  xis  of  Gayl ussacia  (ii9  3 per  m2)  or.  the  Wind  Tower  site.  This  species 
account^,d  for  tne  extrene’y  high  stem  count  of  62.6  per  m2  at  the  Wind  Tower 
stand.  The  average  of  tne  stands  ‘as  27.9  per  m2. 

Leading  dominants  among  the  plants  less  than  50  cm  in  height  we  '^uercus 
myrt 1 f ol i a (IV  = 38.5}  and  Quercus  v.  var.  maritima  (IV  = 34.0)  (Tab»^  j7). 

In  the  shrub  layer  (50  cm  in  heigh tj  of  the  coastal  scrub,  Quercus  myrtifolia, 
Quercus  v.  var.  maritima  and  Sereona  repens  were  found  in  ail  the  stands  (lOQ 
pe»'cert  constancy;  (T^ble  33).  Ceratiola  ericoides,  an  indicator  of  sand  pine 
scr -D  communities  in  some  areas,  was  found  in  two  stands  with  an  average 
frequency  O'^  27.2  percei.t. 


Air.ong  the  14  species  cf  shrubs,  Quercus  myrtifolia  (110. 7o  per  100  m2), 
3erenoa  repens  (66.91  per  100  m2)  and  Quercus  v.  var,  maritima  (34.26  per  100 
m^)  acl.ieved  the  greatest  uensities  (Table  3^),  Among  the  stands.  Route  3 had 
the  highest  density  of  shrubs  (177.21  per  IJO  m2)  and  Rosemary  the  lowest 
density  {16.I8  per  100  m2). 

In  terrs  of  cveral'i  dominance,  as  indicated  by  the  importance  value, 
Quercus  iyrtifolia  (IV  = 50. S)  and  Serenoa  repens  (IV  = 50.7)  were  the  c^om- 
inants  of  the  coastal  scrub  stands  (Table  4^7* 

A tree  layer  was  found  at  one  stand  of  coastal  scrub.  Complex  34.  Quer- 
cus myrtifolia  (IV  - 122.2}  was  the  ’eading  dominant,  Quercucs  v.  var. 
maritima  ranked  second  (IV  = 104.0)  and  Quercus  virginiana  var.  virginiana 
third  (IV  = ')  (Appendix  T^'.ole  76). 
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Table  33.  Density  (nurnber  per  of  plants  less  than  50  cm  in  height  from  six  stands  of  sand  pine  scrub 
in  east  central  Florida.  (Continued). 
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Table  34.  Importance  values  (IV  = relative  density  + relative  frequency)  of  plants  less  than  50  cm  in 
heiyht  from  six  stands  of  s&nd  pine  scrub  in  east  central  Florida. 
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coastal  scrub  on  Merritt  Island. 
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Table  35.  Frequency  (percentage)  of  occurrence  of  plants  less  than  50  cm  in  height  from  six  stands  of 
coastal  :>crub  on  Merritt  Island.  (Continued). 
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Table  3€.  Density  (nunber  per  in2)  of  plants  less  than  50  cm  in  height  from  six  stands  of  coastal  scrub 
on  Merritt  Island. 
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Table  36.  Density  (number  per  m2)  of  plants  less  than  50  cm  in  height  from  six  stands  of  coastal  scrub 
on  Merritt  Island.  (Continued). 
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Table  37.  Import' nee  values  (IV  = relative  density  + relative  frequency)  of  plants  less  than  50  cm  in 
height  from  six  stands  of  coastal  scrub  on  Merritt  Island. 
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Tcble  37.  Importar.ee  values  (IV  = relative  density  + relative  frequency)  of  plants  less  than  50  cm  in 
hei jht  from  six  stands  o'  coastcl  scrub  on  fterritt  Island.  (Continued). 
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Table  38.  Frequency  (percentage)  of  occurrence  of  shrubs  {>50  cm  in  height)  from  six  stands  cf  coastai 
scrub  on  fierritt  Island. 
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able  39.  Density  (Number  per  100  m2)  of  shrubs  (>50  cm  in  height)  from  six  stands  of  coastal  scrub  on 
lAerritt  Island. 
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Table  40.  Importance  values  (IV  » relative  density  + relative  frequency)  of  shruLs  {>50  cm  in  height) 
from  six  stands  of  coastal  scrub  on  Merritt  Island. 
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Coastal  Strand 


Ten  species  of  plants  were  recorded  from  two  stands  representative  of  co- 
astal strand  on  Cape  Canaveral  (Table  41).  Frequency  of  occurrence  of  Serenoa 
repens  (lOOX),  llyrica  cerifera  (80%),  Burnell  a tenax  (81.5%)  and  Chiococca  alba 
TiSrwere  notaWTTgTT: 

Canopy  coverage  was  clearly  dominated  fay  Serenoa  repens  (73.5%)  in  the 
st**and  community  (Table  42). 

Serenoa  repens  yielded  an  in^ortance  value  of  86.5  and  ranked  first  among 
the  lO  species  (Table  43). 


Coastal  dunes 

A considerable  increase  in  plant  species  diversity  (36)  was  recorded  on 
the  coastal  dunes  relative  to  the  coastal  strand  (10)  (Tables  44  and  41).  Uni- 
ola  paniculata  (83%;  and  Heterotheca  subaxil laris  (53%)  had  the  highest  fre- 
quencies  of  occurrence.  Four  species,  Uniola,  Heterotheca,  Croton  pu net at us, 
and  Opuntia  compressa  were  found  in  all  three  stands. 

Owing  to  their  herbaceous  nature,  coverage  of  most  species  was  slight 
(Table  45).  Uniola  paniculata  (14.6%),  Atriplex  arenaria  (8.3%)  and  Serenoa 
repens  (6.6%)  were  most  prominent. 

Uniola  paniculata  was  the  overall  dominant  species  with  an  importance 
value  of  3l.O  (Table  46).  However,  dominance  within  the  stands  varied  some- 
what. On  the  Beach  Grid  (Zone  1),  Heterotheca  subaxil  1 ari s was  first  (IV  « 34). 
Serenoa  repens  (IV  = 72)  was  most  prominent  on  Zone  t of  the  Beach  Grid.  Uniola 
was  the  most  important  species  (IV  = 58)  at  the  LC  39-B  site. 


Reference  Stands 


Reference  stands  (Figure  1)  were  first  established  in  1977.  Three  stands 
were  evaluated  in  1977  and  10  stands  in  1978.  Canopy  coverage  data  for  1977 
and  1978  are  summarized  in  Appendix  Tables  82-94. 

The  usefulness  of  vhe  reference  stands  for  detecting  change  in  plant  com- 
munity structure  can  be  evaluated  in  a preliminary  way  by  examining  data  from 
1977  and  1978  on  the  Dune  Scrub,  Headquarters  Pineland  and  Beach  stands.  In 
1977,  10  species  of  woody  plants  yielded  an  average  transect  coverage  of 
2,078.2  cm  on  the  Dune  Scrub  (Table  47).  Canopy  coverage  amounted  to  2,208.7 
cm  in  1978  or  an  absolute  change  of  130.5  cm  (5.9%).  Two  species  observed  in 

1977,  Quercus  chapmanii  and  f^rica  cerifera,  were  not  seen  on  the  transects  in 

1978.  ■ 


Table  41.  Frequency  (percentage)  of  occurrence  of  plants  frow  two  stands  of 
coastal  strand  on  the  Cape  Canaveral  portion  of  Merritt  Island. 


Species 

Beach 

Grid 

Cap8 

Canaveral 

Stand 

J 

Average 

S.O. 

Serenoa  repens 

100 

100 

100.0 

0.0 

Hyrlca  ceruera 

100 

60 

80.0 

28.3 

Bumella  tenax 

83 

80 

81.5 

2.1 

Hvrcidnthes  fragrans 
tnlococca  alba 

16 

100 

100 

60 

58.0 

80.0 

59.4 

28.3 

ChldoscoHus  stimulosus 

16 

8.0 

11.3 

(:occoloba  uv 'If era 

SO 

25.0 

35.3 

Smilax  auriculata 

16 

8.0 

11.3 

Llcanfa  micihauxfin 

16 

8.0 

11.3 

forest! era  segregata 

20 

10.0 

14.1 

84 


Table  42.  Coverage  (percentage)  of  plants  from  two  stands  of  coastal  strand 
on  the  Cape  Canaveral  portion  of  Herritt  Island. 


Species 

Beach 

Grid 

Cape 

Canaveral 

Stand 

J 

Average 

S.D. 

Serenoa  repens 

67 

80 

73.5 

9.2 

Hyrica  ceruera 

8 

3 

5.5 

3.5 

8umet la  tenax 

10 

7 

8.5 

2.1 

Hvrdanthes  fragrans 

3 

31 

17.0 

19.8 

Cniococca  alba 

4 

1 

2.5 

2.1 

Cnidoscolus  stimulosus 

.05 

.025 

.035 

Coccoloba  uvifera 

8.3 

4.1 

5.8 

^ffltlax  auriculata 

0.6 

.3 

0.4 

Licania  mlcbauxiln 

0.2 

0.1 

0.1 

Forest! era  segregata 

2 

1.0 

1.4 

8b 


Table  43.  Importance  values  (IV  ■ relative  coverage  * relative  frequency)  of 
plants  from  two  stands  of  coastal  strand  on  the  Cape  Canaveral 
portion  of  Nerritt  Island. 


Species 

Beach 

Grid 

Cape 

Canaveral 

Stand 

X 

Average 

S.O. 

Serenoa  repens 

85 

88 

86.5 

2.1 

Hyrica  cerlfera 

28 

16 

22.0 

8.5 

Burnell a tenax 

26 

24 

25.0 

1.4 

Hyrclanthes  fragrans 

7 

49 

28.0 

29.7 

Cniococca  alba 

24 

15 

19.5 

6.3 

Cnfdoscolus  stimulosus 

3 

1.5 

2.1 

Coccoloba  uvlfera 

18 

9.0 

12.7 

SmTlax  auriculata 

4 

2.0 

2.8 

Licanla  michauxli 

3 

1.5 

2.1 

6 

3.0 

4.2 

86 


Table  44.  Frequency  (percentage)  of  occurrence  of  plants  from  three  stands  of 
vegetation  on  coastal  dunes.  Merritt  Island. 


Beacii  Grid  Beach  Grid  Stand  Average 

Species  (Zone  1)  (Zone  2)  LC  39-B  T S.D. 


Heterotheca  subaxil laris  89 

Oniola  panTculata  100 

^anlcw  amaruTum  55 

Atriplex  arenana  44 

Andropogon  vtrginicus  66 

CanavaUa~rosea  22 

Fasoal urn  ~vaq i natum  44 

wea  stoTonifer  100 

Tpomoea  pes-caprae  44 

Sesuvium  mantina  33 

Croton  punctatus  44 

Chtoris  petraea  33 

Opuntia  compressa  22 

Spartina  patens  11 

Licania  michauxii  11 

^hyllanthus  abnonnis  22 

f>ojygala  grandiflora  22 

Cnldoscolus  stimul^us  11 

Yucca  aloTToTTa  11 

Physalis  ylsosa  maritima  11 

Hydrocotyl a bonarlensi s 11 

Commel  i naHi  f f usa  11 

Bumelia  tenax  11 

Cakile fusiformi s 11 


Serenoa  repens 
Coccoloba  uvifera 
Smilax  auriculata 
Strdphostyles  helvola 
^iococca  alba 
Chamaosyce  niaculata 
Lantana  camera 
Scaevdla  plumieri 
Cenchrus  incertus 
Unknown  composite 
Unknown  I 
Unknown  II 


50 

20 

53.0 

34.6 

50 

100 

83.3 

28.8 

20 

25.0 

27.8 

80 

41.3 

40.0 

33 

33.0 

33.0 

7.3 

12.7 

14.5 

25.4 

60 

23.3 

32.1 

14.6 

25.4 

11.0 

19.0 

16 

60 

40.0 

22.3 

16 

16.3 

16.5 

50 

20 

30.6 

16.8 

80 

30.3 

43.3 

16 

9.0 

8.2 

7.3 

12.7 

16 

12.6 

11.4 

16 

9.0 

8.2 

3.6 

6.3 

3.6 

6.3 

40 

17.0 

20.6 

16 

9.0 

8.2 

3.6 

6.3 

3.6 

6.3 

83 

27.6 

47.9 

83 

40 

41.0 

41.5 

66 

22.0 

38.1 

16 

5.3 

9.2 

16 

5.3 

9.2 

16 

5.3 

9.2 

20 

6.6 

11.5 

20 

6.6 

11.5 

20 

6.6 

11.5 

100 

33.3 

57.7 

20 

6.6 

11.5 

20 

6.6 

11.5 
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Table  4S.  Coveraye  (percentage)  of  plants  from  three  stands  of  vegetation  on 
coastal  dunes,  Merritt  Island. 


Beach  Grid  Beach  Grid  Stand  Average 

Species  (Zone  1)  (Zone  2)  LC  39-B  T S.D. 


Heterotheca  subaxil laris  9 

Unlola  panTculata  5 

Panicun  amarul  um  4 

AtHplex  arenaria  4 

Andropogon  virginicus  3 

Canavana~rosea  2 

Paspalum  vaginatum  2 

Ipomoea  stoionifer  3 

Ipomoea  pes-caprae  1 

Sesuvium  maritima~  2 

Croton  punctatus  1 

Chloris  petraea  0.6 

Qpuntia  compressa  0.2 

Spartina  patens  0.3 

iTcania  tnichauxii  0.1 

Phyllanthus  abnymis  0.1 

Po lygal a "grand 1 fl ora  0.06 

Cnidoscolus  stimuTosus  0.06 

Yucca  aloTToTia  0.04 

Physalis  yisosa  maritima  0.04 

Hyorocotyl a bonari ensi s 0.03 

Comme] 1 na~3l f f usa  0.03 

Burnell  a teny  0.02 

Cakile  fusifomis  0.02 


Serenoa  repens 
Coccoloba  uvifera 
Smilax  aurjculata 
Strophostyles  heTvola 
Chiococca  aVba 
Chamaesyce  maculata 
Lantana  camara 
Scaeyola  plumieri 
Cenchrus  incertus 
Unknown  composite 
Unknown  I 
Unknown  II 


1 

1 

3.6 

4.6 

1 

38 

14.6 

20.3 

0.1 

1.3 

2.3 

21 

8.3 

11.1 

0.3 

1.1 

1.6 

0.6 

1.1 

0.6 

1.1 

1 

1.1 

1.5 

0.6 

0.6 

0.6 

1.1 

1 

1 

1.0 

0. 

0.05 

0.2 

0.3 

1 

0.7 

0.4 

0.5 

2 

0.7 

1.0 

1 

0.3 

0.5 

0.03 

0.06 

0.1 

0.05 

0.05 

0.1 

0.05 

0.05 

0.01 

0.02 

0.01 

0.02 

1 

0.3 

0.6 

0.1 

0.04 

0.05 

0.01 

0.01 

0.01 

0.01 

20 

6.6 

11.5 

6 

2 

2.6 

3.0 

1 

0.3 

0.6 

0.5 

0.1 

0.3 

0.1 

0.03 

0.05 

0.04 

0.01 

0.02 

2.4 

0.8 

1.4 

0.4 

0.01 

0.02 

0.6 

0.2 

0.3 

11.3 

3.7 

6.5 

0.1 

0.03 

0.05 

0.2 

0.06 

0.1 
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Table  46.  Importance  values  (IV  » relative  frequency  ♦ relative  coverage)  of 
plants  from  three  stands  of  vegetation  on  coastal  dunes,  Merritt 
Island. 


Species 

Beach  Grid 
(Zone  1) 

Beach  Grid 
(Zone  2) 

LC  39-B 

Stand 

I 

Average 

S.D. 

Heterotheca  subaxil  laris 

34 

12 

3 

16.3 

15.9 

llnTola  paniculata 

24 

11 

58 

31.0 

24.2 

Panicum  amarulum 

17 

3 

6.6 

9.0 

Atriplex  arenaria 

16 

36 

17.3 

18.0 

Andropogon  virginicus 

16 

7 

7.6 

8.0 

Canavalia  rosea 

7 

2.6 

3.8 

Paspalum  vaginatum 

10 

3.3 

5.7 

Tpomoea  stolonifer 

19 

10 

9.6 

9.5 

Ipomoea  pes-caprae 

9 

3.0 

5.2 

Sesuviun  maritima 

8 

2.6 

4.6 

Croton  punctatus 

9 

10 

10 

9.6 

0.6 

Chi  oris  petraea 

5 

3 

2.6 

2.5 

Opuntia  compressa 

3 

11 

3 

5.6 

4.6 

Spartina  patens 

2 

14 

5.3 

7.6 

Licania  michauxii 

2 

7 

3.0 

3.6 

Riyllanthus  abnormis 

3 

1.0 

1.7 

PoVgala  grandi flora 

3 

3 

2.0 

1.7 

Cnidoscolus  stimulosus 

1 

3 

1.3 

1.5 

Yucca  aloifolia 

1 

0.3 

0.6 

Physalis  visosa  maritima 

1 

0.3 

0.6 

Hydrocotyla  bonariensis 

1 

7 

2.6 

3.8 

Commelina  diffusa 

1 

4 

1.6 

2.1 

Bumelia  tenax 

1 

0.3 

0.6 

Cakile  fusifonnis 

1 

0,3 

0.6 

Serenoa  repens 

73 

24.3 

42.1 

Coccoloba  un'fera 

32 

8 

13.3 

16.6 

Smilax  auriculata 

15 

5,0 

8.6 

Strophostyles  helvola 

4 

1.3 

2.3 

Chiococca  alba 

4 

1.3 

2.3 

Chamaesyce  maculata 

3 

1.0 

1.7 

Lantana  camara 

5 

1.6 

2.8 

Scaevola  plumieri 

3 

1.0 

1.7 

Cenchrus  incertus 

3 

1.0 

1.7 

Unknown  composite 

27 

9.0 

15.6 

Unknown  I 

3 

1.0 

1.7 

Unknown  1 1 

3 

1.0 

1.7 
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Canopy  coverage  of  1,728.3  cm  was  measured  in  1977  on  the  Headquarters 
Pinelands  site  (Table  48).  The  value  increased  by  10.34  percent  to  1927.8  cm 
in  1978.  Two  species  with  very  small  coverage  values  in  1977,  Ximenia  ameri- 
cana  and  Satureja  rigida,  were  not  recorded  in  1978. 

The  greatest  change  in  canopy  coverage  between  years  was  demonstrated  on 
the  Beach  Reference  Stand  (Table  49).  The  1978  measurement  was  366.7  cm  (29.8 
percent)  greater  than  the  1977  coverage  value.  Increases  in  canopy  coverage 
of  two  species.  Heterotheca  subaxil  laris  (200.6  cm  or  72  percent)  and  Serenoa 
re pens  (105,0  cm  or  23  percent),  accounted  for  83  percent  of  the  change. 


Discussion 


Community  Analysis 


Hanmocks 


Monk  (1968)  considered  southern  mixed  hardwoods  to  be  the  climatic  climax 
vegetation  of  north  central  Florida.  Aside  from  floristic  data  on  "The  Ham- 
mock" of  Dunedin,  Florida  (Genelle  and  Fleming  (1978),  ecological  studies  of 
central  Florida  hanmocks  have  not  been  reported.  Early  work  by  Laessle  (1942) 
in  north  Florida  demonstrated  that  within  the  community  type,  xeric,  mesic  and 
hydric  phases  may  be  discerned.  Thus,  considerable  variation  within  a sample 
of  hammocks  might  be  expected.  An  examination  of  the  floristic  similarity  of 
the  stands  sampled  in  this  stu((y  is  given  in  Table  50.  Based  on  Jaccard  com- 
munity coefficients,  the  greatest  similarity  was  between  the  Route  3 and 
Castle  Windy  hanmocks  (38  percent).  The  least  similarity  (13  percent)  was 
found  between  Black  Hammock,  a hydric  site,  and  Indian  Mound  Hammock,  a tropi- 
cal hanmock  on  Cape  Canaveral.  These  general  findings  were  the  result  of  the 
great  diversity  of  species  composition  of  the  tree,  shrub  and  herb  layers 
among  the  stand  Variation  in  the  herbaceous  layer  exceeded  that  in  the 
shrub  and  tree  layers.  Sources  of  this  variation  included  soil  factors, 
fires,  and  historically,  past  grazing  or  clearing.  Floristic  differences  in 
the  shrub  layer  probably  came  about  owing  to  the  same  factors.  Because  little 
or  no  evidence  of  selective  harvesting  of  trees  was  discovered  in  the  hamocks, 
the  species  of  trees  present  in  the  stands  should  have  reflected  individual 
ecological  tolerances  and  avail  bility  of  propagules  from  nearby  populations. 
Regardless  of  the  source  of  variation  in  floristics  among  the  hammocks,  its 
magnitude  was  unexpected. 

Pairing  of  hammocks  in  the  context  of  experimental  and  control  procedures 
was  severely  limited  by  their  dissimilarities.  Tne  most  promising  alternative 
to  this  approach  would  entail  "pre"  and  "post"  exposure  (treatment)  observa- 
tions, thus  using  a stand  as  its  own  control. 

A comparision  of  the  nine  hammocks  on  the  basis  of  leading  tree  dominants 
provided  some  new  information  (Table  51).  Sabal  palm  was  ranked  first  or  se- 
cond in  importance  in  every  hammock.  Monk  (1965)  indicated  the  average 
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Table  49.  Changes  in  canopy  coverage  of  woody  plants  on  per'nanent  line  transects  in  the  Beach  Reference 
Stand  (Coastal  Dunes). 
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Table  50.  Jaccard  coniminity  coefficients  for  nine  hanmocks.  The  coefficient  is  a measure  of  floristic 
similarity  (%). 
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Table  51*  The  five  leading  tree  eoc.  nts  as  ranked  by  importance  values  from  hammocks  in  Cast  Central  Florida. 
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Fig  re  2.  Observed  basal  area  (BA)  of  9 east  central  Florida  hainnocks  in  relation  to  cation  exchange 
capacity  (CEC,  meq.  per  lOOg)  and  soil  organic  material  (%0M). 


Importance  value  of  sabal  palm  as  12.3  in  60  hammocks  from  north  Florida. 

Live  oak  (Quercus  vi rgi ni ana  var.  virginiana)  was  ranked  among  the  five  lead- 
ing dominants  in  seven  of  nine  hammocics.  Its  average  importance  value  in 
Monk's  stands  was  50.0.  Laurel  oak  (Quercus  laurifolia)  had  the  highest  aver- 
age importance  value  among  the  trees  in  north  Florida  (62.3),  whereas  it  was 
prominent  in  three  of  the  nine  central  Florida  stands.  In  summary,  hammocks 
from  east  central  Florida  are  floristicaMy  different  from  north  Florida 
stands. 

The  high  average  basal  areas  of  trees  in  the  hamocks  appeared  to  be  pri- 
marily the  result  of  the  abundance  of  Sabal  palmetto.  Owing  to  its  small 
crown  to  trunk  ratio,  a high  density  of  sabal  can  be  interspersed  among  other 
tree  species.  Laessle  and  Monk  (1961)  reported  42.4  m2  of  basal  area  per  ha 
from  a mature,  coastal  hammock.  The  east  central  Florida  hammocks  averag^ 
70.4  m2  per  ha  and  ranged  to  99.0.  These  values  also  exceeded  the  56.6  m2  per 
ha  given  by  Alexander  (1967)  as  representative  of  an  "old"  hammock  near  Miami. 
Basal  area  of  trees  from  the  east  central  Florida  stands  was  not  a simple 
function  of  nutrient  factors  (Figure  2)  and  was  more  likely  related  to  the  age 
of  the  stands.  A direct  measure  of  the  age  of  the  stands  was  not  available, 
however. 


Pine  Flatwoods 

Pine  Flatwoods  are  one  of  the  major  community  types  in  Florida  (Monk 
1968)  and  on  Merritt  Island.  Flat,  poorly  drained  topography  typically  sup- 
ports flatwoods  dominated  by  Pinus  palustris  on  drier  sites,  Pinus  elliottii 
on  more  mesic  sites,  and  Pinus  serotina  where  drainage  is  poorest  (Edmister 
1963;  Monk  1968).  Pinus  paTuitns  is  the  predominant  pine  with  lesser  quanti- 
ties of  £.  elliottii  and  P.  serotina  among  stands  in  east  central  Florida.  On 
Merritt  Island.  Pinus  ellTottii  is,  with  few  exceptions  the  dominant  pine  in 
the  flatwoods.  Harper  (l921)  noted  this  distributional  pattern  and  Little 
(1973)  confirmed  the  observation.  The  exceptions  involve  a few  isolated  Pinus 
serotina  which  are  clearly  outside  the  range  of  the  species  in  Florida  as 
mapped  by  Little  (1078). 

Remarkably  little  quantitative  data  were  found  in  the  literature  which 
reported  on  stand  analysis  of  Pinus  palustris  or  Pinus  el  1 iottii , nothing  was 
found  with  regard  to  Pinus  serotina.  Sasal  area  of  the  pine  stands  (5  m2  per 
ha)  in  this  otudy  was  very  modest  in  comparison  with  the  hairmocks  (70  m2  per 
ha),  because  the  pine  stands  were  second  growth  and  not  densely  stocked.  A 
basal  area  of  about  34  m2  per  ha  of  Pinus  elliotti  was  reported  by  Hebb  and 
Clewe’.l  (197b)  from  an  old  growth  stand.  Total  basal  area  for  th.is  stand, 
including  !>ines  and  hardwoods  over  5 cm  dbh,  amounted  to  45.8  m2  per  ha. 

Thus,  mature  pine  stands  may  support  as  much  biomass,  as  indicated  by  basal 
area,  as  some  hammocks  in  east  central  Florida. 

The  lowest  floristic  similarity  was  found  between  the  Pinus  serotina 
stand  and  the  remaining  flatwoods  stands  (Table  52).  This  dissimilarity was 
sufficient  to  justify  treating  the  remaining  stands  as  . unit. 


Table  bJJ.  Jaccard  conmunity  coefficients  for  five  stands  of  pine  flatwoods 
The  coefficient  is  a measure  of  floristic  similarity  (X). 
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In  comparing  the  five  leading  dominants  among  the  understory  plants  of 
V the  Pinus  elliottii  and  P,  palustris  stands,  11  species  were  included  (Table 

53).  Serenoa  repens  was  ranked  one  or  two  by  importance  value  in  each  stand. 
Lyonia~Tuclda  was  prominent  in  all  the  Pinus  elliottii  stands  on  Merritt  Is- 
land. 


In  the  context  of  environmental  monitoring,  the  Pinus  elliottii  stands  on 
Merritt  Island  were  floristically  relative  similar  (Jaccard  community  coeffi- 
cients ranged  from  36.2  to  44.2).  Certainly  it  could  be  argued  that  the  three 
stands  represented  a normal  r^ge  of  variation  associated  with  the  community 
type;  however,  no  two  of  the  stands  were  clearly  "replicates".  Future  moni- 
toring should,  therefore,  treat  the  baseline  data  as  pre-exposure  observations 
and  compare  any  future  me.  urements  with  these. 


Sand  Pine  Scrub 

The  sand  pine  scrub  community  type  has  been  studied  over  most  of  its  dis- 
tribution in  Florida  by  Laessle  (1958;  1965;  1967).  It  is  limited  in  occur- 
rence to  highly  permeable  marine  sands  considered  by  Laessle  (1967)  to  repre- 
sent former  shorelines  of  Pleistocene  seas.  Sand  pine  scrubs  are  often  asso- 
ciated with  coastal  areas  and  barrier  islands  such  as  Merritt  Island  (see  Fig. 
6 in  Laessle  1958).  Extensive  areas  of  sand  pine  scrub  now  exist  north  and 
south  of  Titusville.  The  original  distribution  of  sand  pine  scrub  on  Merritt 
Island  is  not  known.  Two  small  areas  of  sand  pine  are  known  to  occur.  One 
stand  of  perhaps  20  trees  is  located  immediately  north  of  the  industrial  area 
on  Cape  Canaveral.  A second  area  of  ca.  10  trees  is  adjacent  to  the  wind 
tower  scrub  and  east  of  LC  39-B.  Until  more  is  understood  about  the  sand  pine 
scrub  community  and  its  former  status  on  Merritt  Island,  it  seems  bpst  to  pro- 
tect these  two  stands  as  remnants. 

Stands  of  sand  pine  scrub  were  relatively  similar  even  though  as  much  as 
100  miles  apart  (Table  54).  Normally  only  Pinus  clausa  occurred  in  the  tree 
layer.  Quercus  myrti fol i a was  the  leading  dominant  in  all  the  stands  studied 
(Table  55]T  Tiost  of  the  leading  shrub  dominants  were  shared  among  the  stands. 


Coastal  Scrub 

Coastal  scrub  is  a somewhat  unique  community  type  that  appears  to  be  li- 
mited to  Merritt  Island  and  Cape  Canaveral.  It  may  appear  further  south  and 
north  but  this  cannot  be  substantiated  from  the  literature. 

A tree  layer  is  generally  missing  from  coastal  scrub.  Often  little  in 
the  way  of  a herb  layer  is  present.  A comparison  of  the  stands  with  the 
Jaccard  community  coefficients  revealed  a considerable  range  in  floristic 
similarity  (Table  56).  Based  on  importance  values,  the  five  leading  dominants 
were  quite  variable  among  the  stands  (Table  57).  In  this  subset  of  plants, 
only  Serenoa  repens  was  shared  by  all  the  stands. 
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Table  53.  Relat  e rank  and  Importance  values  of  the  five  leading  dominants  of  understory  plants  in  four 
pine  fl  .wood  stf  ids  from  < ’ist  central  Florida. 
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Table  b4.  Jaccard  community  coefficients  for  six  stands  of  sand  pine  scrub. 
The  coefficient  is  a measure  of  flonstic  similarity  (%). 
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Table  55.  Relative  rank  and  importance  values  of  thp  j • 

of  sand  pine  scrub  from  east  central  Florida.  ^ dominants  among  shrubs  in  six  stands 
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Table  56»  Jaccard  cowminity  coefficients  for  six  stands  of  coastal  scrub. 
The  coefficient  is  a measure  of  floristic  similarity  (%). 


JQ 

3 

O 

CO 

0) 

d) 

d) 

S- 

o 

S! 

ro 

d) 

4-> 

-o 

C 

•r- 

-o 

C 1. 
3 o; 

<o 

E 

01 

CO 

O 

oe: 

0) 

CO 

X 

0) 

Q. 

c 

cx 

3 

o 5 

Q. 

E 

3 

to 

O 

o 

fO 

O 

Q 

o h- 

o 

O 

n*irie  Scrub 

100.00 

41.38 

45.16 

28.57 

64.71 

25.00 

Happy  Creek 

— 

100.00 

57.58 

38.64 

40.00 

18.52 

Route  3 

-- 

-- 

100.00 

41.30 

34.48 

16.13 

Ground  Winds  Tower 

-- 

-- 

— 

100.00 

23.08 

15.38 

Cape  Rosemary 

— 

-- 

— 

-- 

100.00 

26.67 

Complex  34 

— 

-- 

-- 

— 

— 

100.00 

103 


Table  57.  Relative  rank  and  importance  values  of  the  five  leading  shrubs  in  six  stands  of  coastal  scrub 
on  Merritt  Island  and  Cape  Canaveral. 


I 


I 


X 

01 


cxro 


<u 

iA 

O 

or 


. — iw.-— % 

00  CO 

00 

% 

in  CO 

CM 

CM 

CM 

O 

' ^ 

1— 

—J  CM 

CO 

in 

(U 


o 

oc 


I CO 


Q.  <V 
CL  0) 
tv  S- 
nr  o 


jn 
<L  3 
C S- 
=3  U 
Q CO 


00 

*^co  lt) 

LO  OvJ  tn  rH 


to  *-•  cvj  CO  ro 


o 00  o 

I ^ I 


m V 
CM  m 


»-•  CM  ^ ro  in 


o 


r— t ro  in  ♦— I 

^ CM  CM  r-l 

CM  ^ CO  m 


O I— « CM  0%  0> 

^ CM  1-*  CM 

r-H  CM  ^ IT)  CO 


CO  CM  I-H  00 
m lO  ^ CM  r-H 


•-H  CM  CO  cr  m 


to 

u 

T3 

*r“ 

#T3 

E 

•r“ 

00 

•r— 

r— 

03 

•r“ 

(U 

o 

o 

C 

• 

C 

•r— 

u 

C/) 

*r^ 

u 

o 

•P“ 

»p* 

c 

oi 

tv 

£ 

a 

0^ 

3 

> 

a. 

Cl 

(U 

U 

oo 

> 

oT 

t- 

• 

03 

E| 

03 

>1 

1^ 

o 

00 

<0 

00 

to 

3 

o 

*T3 

3 

3 

4-» 

U 

c 

•p“ 

L> 

O 

03 

u 

03 

C 

u 

0) 

u 

o 

03 

03 

0) 

3 

03 

>1 

3 

3 

o 

O' 

00 

— 1 

cr 

O' 

E 

3 

OJ 


^o|  <tj 


<o 
to 

u o 
E 
> <u 
u 

• ^ 

>1^ 

IA|<0 

ohr- 


^>43 


ojN- 


01 


cncQ 


1 


104 


The  leading  dominants  represent  species  of  diverse  habitat  affinities 
(Table  57).  Certiola  ericordes  is  a typical  plant  of  the  sand  pine  scrub 
(Laessle  1958).  Likewise,  the  scrub  oaks,  Quercus  rnyrti folia,  £.  chapmanii , 
and  var.  maritima  are  characteristic  of  sand  pine  scrub.  However, 

Serenoa  repens,  f^rica  cer if era  var.  pumila,  Lyonia  lucida  and  Befaria  race- 
mosa  are  fiatwood^  species.  ITcomparUon  of  densities  of  Quercus  inyrti folia 
in  the  coastal  scrub  and  sand  pine  scrub  revealed  no  statistical  differences. 

The  distribution  of  Florida  mice  (Peroinyscus  floridanus),  Florida  Scrub 
Jays  (Aphelocoma  coerulescens  coerulescens)  and  Gopher  Tortoise  (Gopherus 
polyphe^s)  -all  characteristic  vertebrates  of  sand  pine  scrub—  on  Merritt 
Island  includes  or  is  limited  to  the  coastal  scrub  community  type.  This  cir- 
cumstance supports  the  hypothesis  that  coastal  scrub  is  ecologically  very  si- 
milar to  sand  pine  scrub. 

Further  analysis  needs  to  be  done  to  clarify  the  relationship  between 
coastal  scrub  and  sand  pine  scrub. 


Coastal  Strand 

Coastal  strand  community  type  is  confined  to  the  immediate  coastline  of 
Cape  Canaveral,  Merritt  Island  and  the  barrier  strand  between  the  Atlantic 
Ocean  and  Mosquito  Lagoon.  The  community  type  is  widespread  elsewhere  in 
coastal  Florida  (Richardson  1977).  Strand  vegetation  is  dominated  by  shrubs 
and  little  in  the  way  of  ground  layer  plants  is  present  in  stands  away  from 
the  coastal  dunes.  Stands  near  the  dunes  have  more  herbs.  A comparison  of 
the  two  stands  studied  on  Cape  Canaveral  revealed  a Jaccard  community  coeffi- 
cient of  17.2  percent.  Six  shrubs  were  the  leading  dominants  in  the  stands  of 
coastal  strand  (Table  58).  Four  of  these  species  were  not  found  in  the  coas- 
tal scrub  or  sand  pine  scrub.  Serenoa  repens  was  the  leading  dominant.  In 
Palm  Beach  County,  Richardson  (1977)  stated  Serenoa  repens  is  a leading 
dominant  in  the  distinctive  strand  community  of  that  region.  In  general, 
species  of  oak  (Quercus  sp.)  were  relatively  rare  in  the  community  type. 


Coastal  Dunes 

The  coastal  dune  community,  or  sea  oats  zone,  extends  from  the  coastal 
strand  to  approximately  the  limits  of  high  tides.  Much  of  the  coastal  dune 
vegetation  on  Merritt  Island  and  Cape  Canaveral  had  been  disturbed  over  the 
past  three  decades.  More  recently,  beach  erosion  has  contributed  to  the  loss 
of  this  habitat  type. 


Table  58.  Relative  rank  and  importance  values  of  the  five  leading  shrubs  in  two  stands  of  coastal  strand 
vegetation  on  Cape  Canaveral. 
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Coastal  dune  vegetation  u fairly  Weteroyeneous  from  place  to  place.  A t 

comparison  of  the  florlstic  similarity  Indicated  the  range  of  variation  that  * 

might  be  expected  (Table  59)  The  Importance  of  particular  plants  also  Is  5 

quite  variable  from  stand  to  stand.  .Among  *he  five  top  ranked  plants  in  the 
stands,  none  shared  the  same  importance  val  e rank  In  another  stand  (Table  ' 

60).  i 


Reference  Stands 

The  purpose  of  the  reference  stands  Is  to  docunent  changes  In  the  species 
composition  and  relative  Importance  of  plants  In  several  stands  which  belong 
to  a common  community  type.  Because  the  measurements  are  to  be  taken  on  per- 
manent study  sites,  val’d  between  year  comparisons  may  be  made.  Use  of  perma- 
nent plots  or  transects  to  document  the  nature  and  rate  of  succession  In  plant 
communities  has  a long  history  (Daubenmire  1968).  The  work  by  Veno  (1976)  in 
north  Florida  shows  the  usefulness  of  the  approach  in  this  region.  Elsewhere 
other  Investigators  have  made  significant  contributions  through  the  Interpre- 
tation of  serial  observations  on  permanent  study  plots  (Schmelz  et  al.  1975; 
Abrel  and  Jackson  1977;  Micell  et  al.  19‘'7).  Adaptation  of  the  general 
methods  to  the  environmental  monitoring  program  at  the  Kennedy  Space  Center 
appears  to  be  appropriate. 


Summary 


The  plant  community  types  of  Merritt  Island  were  designated  as  follows: 
hammocks  (forests  dominated  by  broad-leafed  evergreen  species),  pine  flat- 
woods,  coastal  scrub,  coastal  strand,  coastal  dunes,  wetlands  dominated  by 
woody  vegetation,  wetlands  dominated  by  non-woody  vegetation  and  citrus 
groves.  The  distribution  of  these  community  types  was  indicated  in  contrast- 
ing colors  on  a map  prepared  at  a scale  of  1:60,000. 

The  results  of  the  community  classification  and  mapping  program  served  as 
a basis  for  the  design  of  the  plant  community  analysis  and  the  selection  of 
reference  stands  for  a proposed  future  environmental  monitoring  program. 

Relatively  undisturbed  areas  (2  or  more  acres)  were  identified  within  the 
geographic  extent  of  the  major  community  types.  During  the  summers  of  1976-78 
selected  stands  were  sampled  by  standard  methods  detailed  elsewhere.  The  al- 
location of  sampling  effort  by  community  type  was:  hammocks  (9  stands),  pine 

flatwoods  (5),  coastal  scrub  (12),  coastal  strand  (2),  and  coastal  dunes  (3). 
Availability  of  suitable  stands  partly  determined  the  distribution  of  sampling 
effort.  Density,  frequency  and  basal  area  was  estimated  for  tree  species,  den- 
sity and  frequency  for  shrubs,  and  coverage  and  frequency  for  herbaceous 
plants.  A list  of  plants  was  prepared  for  each  stand. 

Hammocks  occupied  sites  with  a wide  range  of  drainage  patterns,  but  gen- 
erally with  organic  soils,  high  nutrient  concentrations,  and  near  neutral  pH. 
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Table  59.  oaccard  conrounity  coefficients  for  three  stands  of  coastal  dune 
community  type.  The  coefficient  is  a measure  of  floristic 
similarity  (X). 
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Table  60.  Relative  rank  and  importance  values  of  the  five  leadin  plants  in  three  stands  of  coastal  dune 
vegetation  of  flerritt  Island  and  Cape  Canaveral. 
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Twenty-e.'jht  species  of  trees  with  Importance  values  (IV)  equal  or  greater 
than  unity  were  included  in  the  san;p'es.  Sabal  palmetto  and  Quercus 
yirqiniana  var.  virginiana  were  the  leading  dominants.  Basal  area  was  very 
high  in  most  stan<is,  owing,  in  part,  to  the  high  density  of  Saba]^.  A large 
variety  of  tree  seedlings,  shrubs  and  vines  (27  species)  were  found  in  the 
hamnocks.  Sabal  palmetto,  Psychotria  nervosa  and  Toxicodendron  radical  were 
prominent.  Herbaceous  cover  was  modest  and  averaged  17  percent.  The  floris- 
tic  similarity  of  the  hanmocks,  based  on  cominunity  coefficients,  was 

low  and  reached  38  percent  in  only  one  cf'Ripai  t son.  Thus,  pairing  of  hammocks 
in  ecological  .nonitcring  was  not  possible. 

The  so-called  pine  flatwoods  complex  of  Florida  includes  three  phases, 
longleaf  pine  (Pinus  palustris),  slash  pine  (P.  elliotti i)  and  pond  pine  (P. 
serotina).  Flatwoods  domi nated  by  £.  elliottTi  are  extensive  on  Herritt  Is- 
land  and  three  areas  were  sampled.  In  addition,  single  stands  dominated  by 
either  longleaf  or  pond  pine  were  studied  on  the  mainland. 

SoiiS  of  flatwoods  are  poorly  drained  and  highly  acidic.  Stands  were 
dominated  by  a tree  layer  of  one  species  of  pine,  except  in  the  stand  of  Pinus 
serotina,  where  several  hardwoods  were  present.  Basal  areas  of  the  pine  flat- 
woods  stands  were  very  modest  due  to  their  being  second  growth  and  not  densely 
stocked.  Understory  vegetation  was  quite  diverse  and  Serenoa  repens  and  Ari s- 
tida  stricta  were  tne  leading  dominants. 

The  scrub  complex  of  east  centr#l  Florida  appears  to  have  at  least  two 
phases,  sand  pine  scrub  and  coastal  scrub.  Both  phases  occur  on  soils  that 
are  97-99  percent  sand,  acidic  in  reaction  (4. 3-5.0)  and  nutrient  deficient. 
Sand  pine  (Pinus  clausa)  and  a variety  of  hardwoods  compose  the  tree  layer  in 
sand  pine  scrub;  however,  most  of  the  basal  area  is  contributed  by  JP.  clausa. 

A rich  variety  of  small  and  large  shrubs  form  a dense  thicket  (scrub)  under" 
the  trees.  Quercas  nyrtifolia  was  the  leading  dominant  among  the  larger 
hrubs.  Likewide,  it  was  dominant  among  the  smaller  shrubs.  Few  ground  layer 
plants  were  found. 

Coastal  scrub  is  fairly  widespread  on  Merritt  Island  and  Cape  Canaveral. 
This  is  the  result  of  its  distribution  being  limited  to  sites  derived  from  re- 
cent deposits  of  nutrient  deficient  marine  sands.  Coastal  scrub  is  character- 
ized by  a dense  layer  of  shrubby  plants.  A tree  layer  is  generally  missing. 
Likewise,  little  in  the  way  of  a herb  layer  is  present.  Most  of  the  smaller 
woody  plants  (<50  cm  in  height)  occurred  at  densities  of  <1.0  per  m^.  Quercus 
myrtifol ia  and  Gaylussacia  dumosa  were  present  at  high  densities,  however. 

The  species  which  occurred  with  the  greatest  frequency  among  the  stands  were 
Quercus  var.  maritima.  Quercus  myrtifol ia  and  Vaccinium  ayrsinites.  These 
were  the  1 eacti ng  domi nants  in  importance  values.  The  shrub  layer  of  the  coas- 
tal scrub  was  dominated  by  high  densities  of  Quercus  myrtifol i a and  Serenoa 
repens.  Among  the  shrubs,  Serenoa  repens  had  the  highest  average  frequency  of 
occurrence.  Quercus  myrtifol  ia  and  Serenoa  repens  were  codominants  and  ranked 
first  and  second  by  importance  values.  Ceratiola  ericoides,  often  cited  as  an 
indicator  of  sand  pine-scrub  communities,  ranked  tnird. 
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CodStdl  Strand  veyctation  is  confined  to  the  iinniediate  coastline  of  Cape 
Canaveral,  Merritt  Island  and  the  barrier  strand  between  the  Atlantic  Ocean 
and  Mosquito  Laqoon.  Soils  of  the  strand  communities  are  basic  (x  pH  ^ 7.3) 
and  about  95  percent  sand.  Strand  vegetation  is  dominated  by  shrubs  with 
little  or  no  development  of  ground  layer  vegetation.  Often  the  shrubs  exhibit 
a hedged  appearance  owing  to  the  limiting  effects  of  salt  spray.  Serenoa 
repens  was  the  dominant  species  in  terms  of  frequency,  coverage  and  Importance 
value.  Other  typical  shrub  species  included  Myrica  cerifera,  Chiococca  alba, 
Bumel  i tenax  and  Myrcianthes  fragrans. 

The  coastal  dune  community,  or  sea  oats  zone,  extends  from  the  coastal 
strand  to  approximately  the  limits  of  high  tide.  Much  of  the  coastal  dune 
vegetation  of  Merritt  Island  and  Cape  Canaveral  has  been  disturbed  over  the 
past  three  decades.  More  recently,  beach  erosion  has  contributed  to  the  loss 
of  this  habitat  type.  Three  stands  were  sampled  within  the  sea  oats  zone. 
Their  soils  are  about  94  percent  sand,  basic  in  reaction  and  nutrient  defi- 
cient. Thirty-six  species  were  recorded  in  the  study.  In  contrast,  only  10 
species  were  included  in  the  samples  from  coastal  strand.  Sea  oats  (Uniola 
paniculata)  was  the  dominant  species  in  terms  of  frequency,  coverage  an3 
importance  value.  Heterothya  subaxil  laris  and  Atriplex  arenaria  were  rela- 
tively important  elements  of  the  coastal  dune  communny. 

A series  of  10  ecosystems  was  selected  for  long-term  stuay  of  plant  com-, 
munity  change  or  succession.  These  reference  stands  were  sites  from  among 
those  included  in  the  plant  community  analysis.  Permanen"  line  transects  (5 
per  site)  15  m in  length  were  objectively  established.  Canopy  coverage  of 
woody  plants  was  recorded  on  three  sites  in  1977  and  on  10  sites  in  1978.  Be- 
tween year  comparisons  of  coverage  on  the  stands  studied  in  both  years  showed 
modest  increases  in  vegetal  cover.  The  greatest  change  (29.8  percent)  was 
indicated  on  the  coastal  dunes  (beach  grid). 


Conclusions 


1.  The  upland  plant  communities  of  t-territt  Island  .are  mapped  as:  hanmocks, 

pine  flatwoods,  coastal  scrub,  coasta’.  strand,  coastal  dunes,  and  citrus 
groves.  Wetland  plant  communities  are  of  two  general  types,  those  domi- 
nated by  woody  vegetation  and  those  dominated  by  non-woody  vegetation. 
Plant  community  analysis  and  future  monitoring  programs  should  be  designed 
with  these  major  landscape  units  as  a basis  for  decision  making  with 
regard  to  ecological  stratification  and  sampling. 

2.  Thirty-one  stands  were  selected  to  describe  the  upland  plant  community 
types  of  Merritt  Island  and  vicinity. 

3.  Quantitative  analysis  of  stands  representative  of  these  communities 
revealed  a substantial  amount  of  variation  between  stands  within  a commu- 
nity type.  This  wi thin-community- type  heterogeneity  appears  to  be  normal 
and  reveals  the  continuous  nature  of  variation  to  be  expected  in 
moderately  disturbed  landscapes  such  as  Merritt  Island.  The  existing  data 
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base  is  adequate  to  describe  this  variation  for  hanmocks,  pine  flatMOOds, 
and  coastal  scrub;  however,  analysis  of  two  additional  stands  of  coastal 
strand  and  coastal  dune  vegetation  would  be  desirable  to  add  reliability 
for  those  two  vegetation  types* 

4.  Oonii nance-diversity  curves  proved  to  be  useful  In  providing  a quantitative 
comparison  of  the  similarity  of  several  stands  from  a single  community 
type. 

5.  Ten  stands  were  found  to  be  suitable  to  serve  as  reference  stands  for  an 
ongoing  plant  community  monitoring  program.  Future  stu(1y  of  the  vegeta- 
tion on  the  reference  stands  should  Involve  careful  assessment  of  canopy 
coverage.  Canopy  coverage  Is  an  excellent  Indicator  of  relative  dominance 
In  an  ecological  context  (Oaubenmire  1968).  In  addition,  data  collection 
on  the  reference  stands  should  be  carried  out  In  precisely  the  same  manner 
for  ease  of  comparison. 

6.  Annual  assessment  of  cano.)y  coverage  should  be  obtained  from  a minimum  of 
five  permanent  transects  in  each  reference  stand.  Trends  in  canopy 
coverage  statistics  can  provide  rigorous  evidence  of  chronic  change  In 
species  coii'4)osition  and  structural  attributes  of  the  reference  stands. 

The  influence  of  acute  perturbations  will  not  be  clearly  revealed  if 
measurements  are  taken  annually. 


SMALL  MAMMAL  POPULATIONS 


( 

Introduction 


Small  mammals  are  important  con^)onents  of  terrestrial  coiwiunity  structu.'e 
(Golley  et  al.  1975;  Chew  1978).  In  the  present  context,  small  mammals 
include  those  insectivore  and  rodent  species  no  larger  than  250  grams;  smaller 
individuals  of  other  mammal  groups  may  on  occasion  be  included  in  the  samp.es, 
e.g. , skunks,  opossums  or  rabbits.  Small  mammals  feed  directly  on  plants,  or 
on  plant  parts  such  as  seeds,  and  on  certain  other  consumers.  Likewise,  they 
are  food  resources  for  larger  predators  and  smaller  parasites.  The  role  of 
small  mammals  in  energy  flow  is  the  subject  of  considerable  research  (Petruse- 
wicz  and  Ryszkowski  1969;  Petrusewicz  and  Hansson  1975).  French  et  al.  (1976) 
suggest  that  small  mammals  contribute  more  to  energy  flow  in  grasslands  than 
do  birds  (Wiens  1973).  The  importance  of  small  mammals  in  nutrient  cycles  is 
in  a preliminary  state  of  understanding  (Gentry  et  al.  1975).  Potter  (1978) 
has  reviewed  the  recent  work  and  concludes  small  mammals  have  little  effect  on 
the  input-output  relationships  of  nutrients  in  most  ecosystems. 

Small  manmal  pofiplations  are  very  sensitive  to  changes  in  environmental 
conditions,  e.g.,  rainfall  and  primary  production  (Whitford  1976;  Tast  and 
Kalela  1971);  as  a consequence,  they  exhibit  considerable  spatial  and  temporal 
dynamics  in  their  abundance  patterns  (Terman  1968;  Krebs  and  flyers  1974). 
Changes  in  vegetative  cover  often  are  correlated  with  variations  in  small 
mammal  populations  (Batzli  and  Pitelka  1970;  1971;  Batzli  1974;  Goertz  1964). 

Due  to  their  local  abundance,  sedentary  nature,  non-mi gratory  tendencies, 
and  high  trappabil ity,  small  mammals  lend  themselves  to  ecosystem  monitoring 
programs.  Thus,  small  mammals  have  been  studied  where  ionizing  radiation  may 
influence  ecosystems  (Dunaway  and  Kaye  1961;  Golley  et  al.  1965;  French  et  al. 
1974;  O'Farrell  et  al.  1975;  Buech  1974). 

Small  mammal  populations  on  Merritt  Island  were  sampled  monthly  in  four 
diverse  plant  coiununi ties.  Changes  in  relative  abundance,  species  diversity, 
standing  crop  biomass,  reproductive  activity,  moveinerits  and  other  demographic 
features  werr  documented  over  a period  of  thirty-four  months.  Development  of 
an  ability  to  detect  non-natural  change  in  the  systems  was  the  ultimate  goal 
of  the  research. 

Specific  study  objectives  were; 

1.  to  monitor  small  mammal  species  in  flatwoods  (Wisconsin  Village 
Grid),  hatnnock  (Happy  Haiunock  Grid),  coastal  dune  (Beach  Grid),  and 
coastal  scrub  (Dune  Scrub  Grid)  coiununities. 
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2.  to  estimate  population  size  the  small  mamnals  at  monthly  Intervals 
throughout  the  year. 

3.  to  docijnent  demographic  aspects  of  the  populations,  viz.,  survival 
rates,  reproductive  activity,  sex  ratios,  ectoparasite  burdens,  and 
movements  In  relation  to  seasonal  and  yearly  variations  on  the  same 
area  and  among  areas. 

The  small  mammal  species  of  main  concern  for  the  purposes  of  this 
research  were  the  following  n\yomorph  rodents:  Peromyscus  pollonotus  nlvelven- 

trls,  P.  gossypinus  pal  marl  us.  P^.  florldanus,  and  Slgnoflon  hispidus  Ijttor^ 
aT Is.  Also  involved  to  a lesser  extent  were  Ochrotomys  nuttalll  florldanus 
and  Rattus  rattj^s. 

n^e  genus  Peromyscus  (wh1te-roo«,ed  mice  or  deer  mice)  Is  a large  North 
American  group.  Hoo^r  (1968)  outlined  the  taxonomic  arrangements  of  the 
qeni's  as  presented  by  Osgood  (1909),  Hall  and  Kelson  (1959),  and  Hooper  and 
riu>'ser  (1964).  The  most  recent  of  these  schemes  lisu.*  57  species  In  seven 
sjbgenera.  Peronyscus  are  generally  medium-sized  mice  (13  to  40  g)  with  rela- 
tively large  ears,  long  tails,  and  white  feet.  They  are  nocturnal.  The 
gestation  period  is  21  to  27  days,  and  mean  litter  sizes  ranga  from  1.6  to 
nearly  5 (Blair  et  al.  1968i  Layne  l%8i  Burt  and  Grossenhelder  1975). 

Perociyscus  pollonotus  Wagner  (the  beach  mouse  or  old-field  mouse)  Is  the 
smallest  U.S.  species  In  the  genus.  The  beach  mouse  Is  a burrowing  species 
which  prefers  coastal  dunes  and  Inland  fields  of  Florida,  Alabama,  Georgia, 
and  South  Carolina  (Blair  et  al.,  1%8).  The  pelage  color  and  pattern  vary 
considerably  with  soil  color  (Kaufman  1974).  The  subspecies  in  Brevard 
County,  Florida  is  P^.  £.  nivelventrls  (Hall  id  Kelson  1959). 

Peronyscus  gossypinus  LeConte  (the  cotton  mouse)  Is  a medium-sized,  rela- 
tively dark  species  found  In  most  of  the  Southeast  U.S.  Wolfe  and  Linzey 
(1977)  summarized  the  biology  of  this  species.  P.  gossypinus  is  a good 
climber.  It  feeds  on  seeds  and  Insects  (Burt  an^  Grossenhel der  1976).  In 
Florida,  cotton  mice  are  found  In  a variety  of  habitats  and  nest  In  a variety 
of  positions  (Layne  1974).  The  sub-species  In  East  Central  Florida  is  £.  £. 
palmarlus  (Hall  and  Kelson  1959). 

Peromyscus  florldanus  Chapman  (the  Florida  mouse  or  gopher  mouse)  Is  a 
robust  species  with  large hind  feet.  This  species  prefers  sand  pine  scrub  and 
turkey  oak-pine  habitats  (Layne  1969).  It  is  endemic  to  peninsular  Florida 
(Neill  1957).  The  gopher  mouse  is  so  named  because  it  utilizes  burrows  of  the 
gopher  turtle  (Gopherus  polyphemus)  or  th~  pocket  gopher  (Geomys  pinetls)  for 
home  sites  (Layne  1967).  Layne  (1963;  1966;  1967;  1969;  1970)  has  published 
much  valuable  information  on  the  ontogeny,  ethology,  and  parasites  of  P^.  fl or- 
idanus. 
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Ochrotomys  nuttall i Harlan  (the  golden  mouse)  was  formerly  included  in  . 
the  Genus  Peromyscus  (Hall  and  Kelson  1S59).  This  species  is  characterized  as 
a small  cinnamon  mouse  with  a short  tail.  It  is  found  in  most  of  the  South- 
east (Burt  and  Grossenheider  1976).  The  golden  mouse  is  a good  climber  and 
nests  above  the  ground.  Li nzey  and  Packard  (1977)  h;*ve  reviewed  the  biology 
of  this  species.  The  subspecies  in  this  area  is  6.  ji.  floridanus. 

Sigmodon  (cotton  rats)  are  compact,  coarse- haired,  short-eared  rats 
represented  by  about  20  species  in  North  and  South  America.  Three  of  these 
species  enter  the  U.S.  hispidus  Say  and  Ord  is  the  only  species  in  Florida 
(Blair  et  al.  1968).  The  subspecies  in  East  Central  Florida  is^.  ]».  litter 
ral is  (Hall  and  Kelson  1959).  Cotton  rats  feed  primarily  on  vegetation  and 
sometimes  construct  surface  runways  in  grassy  habitats  (Burt  and  Grossenheider 
1976).  Odum  (1955)  found  that  Sigmodon  hispidus  can  have  large  population 
fluctuations  similar  to  those  described  for  microtine  rodents  (Krebs  et  al. 
1973). 

Rattus  rattus  Linnaeus  fthe  roof  rat)  is  a large,  slender,  long-tailed 
Old  World  species  that  has  become  commensal  with  humans  in  many  parts  of  the 
U.S.  and  Mexico.  Feral  populations  have  been  found  in  Texas  and  Florida 
(Blair  et  al.  1968).  The  specimens  from  Brevard  County  were  medium  gray  with 
white  bellies. 

More  complete  information  concerning  the  ecology  of  these  species  can  be 
found  in  the  refe''ences  listed  in  Appendix  Table  95. 


Methods  and  Materials 


Study  Areas 

Four  areas  which  represented  pine  flatwoods,  hammock,  coastal  dunes  and 
coastal  scrub  were  selected  for  study.  These  areas  also  were  included  among 
the  reference  stands  for  which  a plant  community  analysis  was  completed. 

Wisconsin  Village  Grid 

The  grid  is  located  near  the  north  end  of  the  shuttle  runway  (Figure 
3).  A trapping  grid  of  eight  rows  and  eight  columns  was  installed  to 
yield  64  trapping  stations,  15  meters  apart  (Appendix  Figure  90).  This 
grid  is  superimposed  on  the  same  area  trapped  by  Ehrhart  (1976)  during 
1972-75.  Wetter  areas  of  the  western  and  southern  margins  of  the  origi- 
nal grid  were  excluded  to  make  the  study  area  as  homogeneous  as  possible. 
The  grid  area  is  1.44  hectares. 

The  vegetative  cover  of  the  grid  may  best  be  referred  to  as  flat- 
woods  without  pines.  The  dominant  element  in  the  ground  cover  is  wire- 
grass  Aristida  stricta.  Smaller  woody  plant  include  St.  John's  wort 
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Hypericum  reductun.  Gaylussacia  dumosa.  and  Vaccinlum  n\yrsinites»  Taller 
shrubs  (1-2  meters  in  height)  are  Quercus  inyrtifolia,  chapmanii . 

Lyonia  lucida,  L.  fruticosa.  Ilex  gl abra . Befaria  racemosa.  and  Serenoa 
repens.  A smalTer  oak  Quercus  minima  is  also  v^y  common.  A more  com- 
plete  docunentation  of  the  plant  conmunity  is  included  in  the  previous 
section  of  this  report. 


Happy  Hammock  Grid 

The  location  of  the  grid  is  shown  in  Figure  3.  The  configuration  of 
the  study  area  is  irregular,  owing  to  the  juxtaposition  of  the  hammock 
and  a hardwood  swamp.  Fifty  trap  stations  were  located  at  15  meter 
intervals  (Appendix  Figure  91).  The  grid  area  is  1.12  hectares. 

Large  live  oaks  Quercus  virginiana  var.  virginiarw  are  scattered 
throughout  the  hammocki  5tFer  canopy  dominants  include  Sabal  palmetto. 

?uercus  lauri folia,  red  maple  Acer  rubrum,  and  elm  Ulmus  americana  var. 
loridana.  Subcanopy  trees  include  hackberry  Celtis  laevigata,  mulberry 
Morus  rubra  and  lancewood  Nectandra  coriacea.  Coimon  shrubs  are  coffee 
Psychotna  nervosa  and  £.  suizneri  T(yrsine  guianensis  and  Ardisia  escal- 
lonioidesT  The  plant  community  is  further  described  in  the  previous 
section  of  this  report. 


Beach  Grid 

The  beach  grid  was  established  in  June  of  1975  to  monitor  small 
mammals  during  the  Viking  Launches  from  LC41  (Figure  3).  A standard  8 x 
8 grid,  1.44  hectares  in  area,  is  in  place  (Appendix  Figure  90). 

The  grid  extends  inland  from  near  the  high  tide  line  over  two  small 
dune  lines,  a major  dune  (six  m above  sea  level),  and  40  meters  beyond 
the  crest  of  the  major  dune  line.  Three  obvious  zones  of  vegetation  run 
parallel  with  the  beach  and  dune  lines.  The  first  zone  and  most  seaward 
is  covered  with  sea  oats  Uniola  paniculata.  Heterotheca  subaxil  laris,  and 
Ipomoea  stolonifera  and  J[.  pes-caprae.  Some  14  other  species  of  plants 
occur  in  zone  1.  Zone  2 is  between  the  beach  and  the  major  dune  line. 
Much  of  this  area  is  bare  sand  with  clumps  of  palmetto  Serenoa  reper.s, 
occasional  sea  grape  Coccoloba  uvifera,  and  buckthorn  Bumelia  tenax*. 
Gopher  apple  Licania  michauxii  forms  extensive  mats  in  some  places.’  Zone 
3,  behind  the  mam  dune  line,  is  covered  with  a dense  shrub  layer.  Palm- 
etto and  sea  grape  are  most  abundant,  while  wax  ir\yrtle  NWrica  cerifera, 
buckthorn  and  Chiococca  alba  are  common  but  scattered.  Almost  no  ground 
cover  exists  beneath  the  shrubs,  but  a heavy  litter  is  present.  Addi- 
tional details  are  to  be  found  in  the  previous  section  of  this  report. 


117 


Dune  Scrub  Grid 


The  grid  was  established  as  a control  arid  during  previous  studies 
in  1975  (Figure  3).  A standard  8x8  grid,  1.44  hectares  in  area,  is  in 
use  (Appendix  Figure  90). 

This  grid  is  found  on  an  old  dune  area  that  appears  to  be  quite 
uniform  in  terms  of  soil  and  relief.  A dense  shrub  cover  1-2  meters  in 
height  covers  the  area.  Essentially  no  ground  level  cover  is  present, 
but  a heavy  litter  layer  has  developed  beneath  the  shrubs.  Rosemary 
Ceratiola  ericoides  forms  extensive,  almost  pure  stands.  Three  oaks, 
live  oak  Quercus  yirginiana  var.  maritima.  Chapman  oak  and  nyrtle  oak, 
are  common.  Spanish  plum  Ximenia  atnericana,  Lyonia  ferruginea,  and  saw 
palmetto  are  scattered  throughout  the  grid.  Additional  details  are  to  be 
found  in  the  previous  section  of  this  report. 


Trapping  and  Processing  Procedures 

Trapping  and  processing  procedures  were  standardized  on  all  areas.  Each 
intersection  of  the  grid  columns  (designated  by  letters)  and  rows  (designated 
by  numbers)  was  marked  with  a wooden  stake.  Aluminum  tags  with  the  letter- 
nunber  codes  were  attached  to  the  stakes.  Sherman  live  traps  which  measured 
7.6  cm  x 8.9  cm  x 23.2  cm  were  placed  within  1-2  m of  the  stakes  and  left  in 
place  throughout  the  year.  When  trap  success  was  50  percent  or  greater  based 
on  the  original  64  traps,  an  additional  56  traps  were  added.  These  traps  were 
placed  on  the  coliinns  halfway  between  the  stakes,  i.e. , between  A-1  and  A- 2, 
etc.  The  object  of  the  additional  traps  was  to  maintain  a sizeable  surplus  of 
empty  traps  available  in  the  field,  regardless  of  small  mamnal  density  (Krebs 
et  al.  1976).  All  traps  were  baited  with  rolled  oat  flakes  on  the  day  before 
field  processing  of  the  marrmals.  Traps  were  opened  to  capture  animals  once 
per  month  or  every  four  weeks. 

The  arrangeinent  of  traps  in  Happy  Hammock  is  slightly  modified.  A regu- 
lar grid  of  only  50  trap  stations  is  in  use  (Appendix  Figure  91).  In  addi- 
tion, 25  so-called  "up  traps"  are  deployed.  Tv,enty-five  of  the  50  possible 
trap  sites  were  selected  at  random,  and  a wooden  shelf  with  roof  was  attached 
to  a large  tree  near  the  marker  stake.  Each  "up  trap"  is  approximately  1.5  m 
frodi  the  ground.  These  traps  have  permitted  more  adequate  sampling  of  arbo- 
real small  mammals  such  as  cotton  mice  and  the  golden  mice  Ochrotonjys 
nuttall i. 

Animals  were  processed  in  the  field.  Captured  mice  were  handled  in  plas- 
tic bags  which  permitted  easy  removal  from  traps.  Cotton  rats  and  other 
larger  animals  were  transferred  from  the  traps  into  "critter"  bags.  During 
routine  examinations  each  animal  was  held  by  the  loose  skin  found  in  the 
interscapular  region.  All  data  were  recorded  on  a standard  form  from  which 
computer  cards  were  punched  (Appendix  Figure  92).  After  species  identifica- 
tion, untagged  animals  were  ear  tagged  with  nunbered  monel  tags.  Sex  was 
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determined.  Males  were  classified  as  having  testes  In  an  abdominal,  descend- 
ed, or  Intermediate  position.  Females  were  noted  as  having  imperforate  or 
perforate  vaginae.  Other  external  characteristics  of  the  female's  reproduc- 
tive state  were  recorded.  The  vulva  was  noted  to  be  Inactive,  turgid,  corni- 
fled  or  membranous,  closed  with  a copul atory  plug,  or  bloody.  Mamnary  devel- 
opment was  classified  as  small,  large,  or  hairless  and  pigmented.  Status  of 
the  symphysis  pubis  was  Indicated  as  closed  notched,  or  open  (can  or  nearly 
can  place  tip  of  finger  between  the  points  of  bone).  Any  pregnant  females 
were  recorded  and  notes  taken  on  their  condition.  The  number  of  plantar  pads 
on  the  hind  feet  of  the  Peronyscus  species  was  recorded,  because  considerable 
variation  has  been  discovered  In  the  character.  The  foot  length  of  each 
capture  was  recorded.  Body  weights  were  taken  on  50,  100,  or  300  gram  Pesola 
spring  balances.  Pelage  was  classified  as  juvenile,  subadult  or  adult.  A 
minimum  estimate  of  ectoparasite  burden  was  ascertained  (a  complete  count  of 
ectoparasites  would  require  that  the  animals  be  killed  and  examined  under 
laboratory  conditions).  Individual  ticks  and  botflies  were  counted.  The 
nunber  of  fleas  was  estimated  as  none,  from  1-5,  and  greater  than  5 present. 
Mites  were  noted  as  present  or  absent.  Chiggers  were  placed  Into  three  abun- 
dance categories,  namely:  none,  from  1-50,  and  greater  than  50.  Condition  of 

captures  at  the  time  of  release  was  noted  as  good  or  poor. 


Data  Storage,  Retrieval,  and  Analysis 

A format  statement  for  computer  coding  of  the  small  mammal  data  was 
adapted  from  a similar  document  utilized  by  the  members  of  the  Grassland  Blome 
Team  of  the  International  Biological  Program,  Ft.  Collins,  Colorado.  Codes 
and  designations  are  provided  in  Appendix  Figure  92  and  Appendix  Table  96. 

Data  were  routinely  keypunched,  verified,  and  checked  against  the  original 
field  forms. 

Routine  sorting  programs  were  adapted  to  suit  the  needs  of  the  small 
mammal  study.  Eight  such  programs  were  operational. 

Analysis  of  population  levels  of  the  various  small  mamnals  was  fundamen- 
tal to  the  monitoring  program.  Smith  et  al.,  (1975)  have  most  recently 
reviewed  the  various  ways  to  evaluate  abundance  of  small  mammals.  Most 
non-removal  methods  were  not  applicable  to  this  work  owing  to  statistical 
assumptions  not  being  satisfied  (Otis  et  al.  1978).  Accordingly,  the  calendar 
of  captures  procedure  was  adopted  (Petrusewicz  and  Macfadyen  1970).  The 
method  yielded  an  enumeration  of  the  minimum  nunber  of  animals  known  to  be 
alive  dur.ng  each  trap  period.  Tils  method  is  now  widely  used  (Krebs  1966; 
Sullivan  1977;  Tamarin  1977;  Fairbairn  1977)  and  has  been  shown  to  provide 
reliable  data  when  recapture  rates  were  high  ( HI  1 born  et  al.  1976). 

Survival  rates  by  species,  based  on  four-week  intervals,  were  calculated 
as  the  number  of  marked  animals  released  at  time  't*  divided  into  the  number 
of  these  marked  animals  recaptured  in  the  next  sample  period  (t  + 1).  Changes 
In  survival  rate  may  be  correlated  with  population  density,  phase  of  popula- 
tion growth,  and  season. 
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Movements  of  small  mammals  were  quantified  by  the  calculation  of  the  mean 
distance  between  successive  recaptures  (Brandt  1962;  Wolfe  1968).  Successive 
captures,  a minimum  of  four,  for  a particular  animal  were  determined,  and  dis- 
tance in  meters  between  si»ccessive  captures  was  averaged.  Data  were  strati- 
fied by  species  and  sex.  Differences  among  the  groups  were  eval'iated  by  use 
of  t-tests. 

Species  diversity  relationships  among  the  small  mammal  coNinunities  were 
analyzed  by  two  standard  measures:  Brillouin  and  Simpson.  Both  Peet  (1974) 

and  Goodman  (1975)  have  written  critical  reviews  of  these  diversity  indices. 
The  Brillouin  measure  provides  an  index  to  compare  variation  in  species  di»er- 
sity  in  time  and  space.  Its  magnitude  is  influenced  by  both  the  number  of 
species  in  the  community  and  their  individual  relative  abundances.  The  abso- 
lute value  may  vary  from  0 to  infinity,  however  most  communities  yield  an 
index  between  1.0  and  3.0.  The  Brillouin  measure  is  sensitive  to  and  corre- 
lated with  the  number  of  species  present.  Calculation  was  by  the  following 
(Lloyd  et  al..  1968): 


Brillouin  Index  = 1 log  ( N1  ) 

IT  ni!n2!-.*n 

Where  N = total  number  of  individuals 
n^  = total  number  of  species 

In  contrast,  the  Simpson  index  is  most  sensitive  to  changes  in  the  rela- 
tive abundance  of  species  and  is  claimed  to  measure  the  concentration  of  domi- 
nance within  a community  (Peet  1974).  The  value  may  range  from  0 to  1.0  and 
indicates  a strong  concentration  of  dominance  as  it  approaches  1.0.  Calcula- 
tion for  the  finite  sample  case  is  as  follows  (Pielou  1977): 

Simpson  index  = x n.(n  - 1) 

1 i 

N (N  - 1) 

Where  nj  = total  number  of  species  i 
N = total  number  of  individuals 


Results 


Each  grid  represented  a point  sample  of  an  ecosystem  type  found  to  be 
wide-spread  on  Merritt  Island.  Accordingly,  the  results  of  34  months  of  study 
of  each  site  will  be  reported  separately  and  then  patterns  of  similar  response 
will  be  examined. 
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Wisconsin  Villaye  Grid 

The  grid  was  representative  of  the  pine  flatwoods  community  type. 


The  Small  Mammal  Community 

The  number  of  species  of  small  mammals  captured  on  the  grid  varied 
from  2 to  5 per  month  and  the  seasonal  average  was  3.5.  Typically  cotton 
mice  and  cotton  rats  were  present.  Golden  mice  were  not  present  in  every 
month  of  the  study,  but  were  highly  variable  in  their  trappability. 
Florida  mice  were  present  in  the  early  months  of  study,  but  appeared  to 
have  ceased  to  occur  on  the  study  area  by  mid-1977.  An  occasional  rice 
rat  was  trapped  when  undergoing  dispersal  movements  between  neighboring 
wetland  habitats. 

Trends  in  species  diversity  and  dominance  are  shown  in  Figure  4. 
Diversity  was  lowest  (0.1)  during  fall  of  1976  when  cotton  rat  abundance 
was  highest.  In  subsequent  seasons,  diversity  was  low  (0.3  - 0.45)  and 
relatively  stable.  Dominance  tended  to  decrease  from  a high  in  1976 
(0.9)  to  a low  (0.3)  during  the  spring  of  1979.  The  seasonal  a erage  of 
species  trapped  was  constant  over  the  last  15  months  of  study. 


Trap  Success 

The  number  of  smaM  mammals  captured  per  trap  rose  from  30  percent 
in  June  of  1976  to  75  percent  in  November  (Appendix  Figure  93).  Capture 
success  declined  in  early  1977,  recovered  slightly  in  June,  and  remained 
at  10-20  percent  throughout  the  remaining  months  of  study.  Trappability 
of  cotton  rats  was  very  high  during  1976  and  1977  when  densities  were 
high.  Over  the  fall -winter  period  of  1978-79,  trappability  varied  from 
near  0 percent  to  100  percent  and  was  associated  with  a lower  density  of 
cotton  rats.  Owing  to  small  sample  sizes,  trappability  was  not  calcu- 
lated for  other  rodent  species. 


Populations  of  Small  Maininuls 

The  trend  in  total  captures  of  small  mammals  over  the  period  of 
study  is  shown  in  Appendix  Figure  94.  Captures  increased  steadily  during 
1976  and  subsequently  declined  in  Cu/ly  1977.  Numbers  caught  in  1978 
tended  to  be  soinewh  lower  than  in  1977  and  ranged  betv/een  10  and  15 
captures  per  month. 

Minimum  numbers  of  each  species  known  to  be  alive  on  the  grid  are 
shown  in  Figure  5.  Cotton  rats  have  undergone  a dramatic  fluctuation  in 
abundance  over  the  34  months.  Minimum  numbers  increased  from  15  in  June 
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to  90  in  November  of  1976.  Coinr idental  with  the  unusually  cold  winte** 
of  1976-77  , njiibers  declined  from  January  1977  until  April  and  approac..ed 
the  level  of  abundance  observed  the  previous  June.  Cotton  rats  increased 
in  late  sun»ner  19/7,  but  sta-ted  a steady  decline  in  November  which  con- 
tinued until  April  of  1978  (one  animal  known  to  be  alive).  T!.e  popula- 
tion recovered  sliyhtly  durinij  thi  suiimer  and  fall  of  1978  and  a minimum 
of  6 individuals  were  present  in  December.  Ninbers  continued  to  be 
stable  in  early  1979. 

Monthly  variation  in  cotton  rat  minimum  nimbers  is  summarized  over 
the  study  in  Table  61.  The  average  number  of  cotton  rats  known  to  be 
alive  over  the  34  months  was  18.4  (SE  = 2.9). 

Numbers  of  cotton  mice  underwent  2 oscillations,  with  early  spring 
highs  in  1977  and  1978  to  be  followed  by  diminished  nunuers  in  suireners 
(Figure  104).  The  overwintered  population  was  modest  in  1978-79.  Month- 
ly variation  in  abundance  cotton  mice  hcs  not  been  very  great,  and  aver- 
aged 6.5  (SE  = 2.1)  (Tafe  61). 

Numbers  of  Florida  mice  increased  in  November  and  Oacember  of  1976 
and  remained  stable  (5-6)  from  January  to  June  of  1977.  Sinre  June  19^7, 
a single  capture  has  been  made  (August  1977)  (Figure  5).  The  demise  of 
the  Florida  mouse  population  was  most  puzzling,  however,  numbers  were 
known  to  be  very  low  in  excellent  habitats  elsewhere  in  central  Florida 
(Stout,  personal  observation). 

Rice  rats  were  captured  on  occasion,  but  did  not  appear  to  be  perm- 
anent residents  of  the  Wisconsin  Village  grid  (Figure  5).  In  contrast, 
golden  mice  appeared  to  be  permanent  residents,  but  at  very  low  numbers. 
Captures  of  golden  mice  increaced  in  the  summers  o.  and  1978  and 

since  December  1978. 


Diomass  of  Small  Mammals 

Trends  in  biomass  of  t.he  small  mammals  are  shown  in  Appendix  Figure 
95.  Cotton  rats  were  the  greatest  contributors  to  b omass  di'ring  1976 
and  1977.  Biomass  of  mice  was  equal  to  or  exceeded  that  of  cotton  rats 
i n 1978  and  1979. 


Trends  in  Body  Weight 

Trends  in  mean  monthly  body  weight  of  male  vnd  female  cotton  rats 
during  1976  and  1977  are  illustrated  in  Appendix  Figures  96-99.  Males 
were  significantly  larger  than  females  (p  <.05)  in  July  and  August  1976. 
Mean  weight  of  both  sexes  averaged  sliglitly  over  60  g from  October  until 
February  1977.  Males  con»nenv,ed  to  gain  weight  in  March  and  April  and 
increased  in  average  body  size  until  September  (Appendix  Figure  97). 
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Table  61.  Monthly  averaye  minimum  numbers  of  cotton  rats  and  mice  on  the 
Wisconsin  Village  Grid,  1976-1979.  The  grid  was  1.44  he:tares 
In  area. 


Month 

n 

Mean  Minimum  Numbers  (1  SC) 

Cotton  Rat 

Cotton  Mice 

January 

3 

16.0 

(10.0) 

7.0 

(1.0) 

February 

3 

9.6 

( 5.6) 

5.3 

(2.0) 

March 

3 

8.3 

( 4.9) 

8.0 

(2.0) 

April 

2 

9.5 

( 8.5) 

10.0 

(0.0) 

May 

2 

11.5 

{ 8.5) 

10.5 

(1.5) 

June 

3 

11.3 

( 5.9) 

7.6 

(2.1) 

July 

3 

14.0 

{ 5.5) 

5.0 

(0.5) 

August 

3 

16.0 

( 7.5) 

5.0 

(2.0) 

September 

3 

23.6 

( 9.0) 

5.3 

(0.6) 

October 

3 

36.0 

(22.1) 

4.3 

(1.3) 

November 

3 

33.3 

(27.3) 

4.6 

(0.3) 

December 

3 

32.0 

(25.0) 

5.6 

(0.8) 

Overall  Average 

18.4 

(10.1) 

6.5 

(2.1) 
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Females  in  contrast,  shOMed  no  significant  (p  <.05)  changes  in  body 
weight  from  c'anuary  through  J t of  1977  (Appendix  Figure  99),  but 
increased  in  average  body  *<eis  thereafter.  The  presence  of  large  males 
and  females  preced^  the  major  increase  in  cotton  rats  in  late  1976. 

Data  on  monthly  body  Melght  of  male  and  female  cotton  mice  are  shown 
in  Appendix  Figures  100-107).  Nales  avercged  between  20  and  30  grams  In 
weight  for  all  months  In  which  three  or  more  Individuals  were  captured, 
with  the  exceptions  of  August  and  December  of  1977,  and  January  and 
November  of  1978  when  average  weights  exceeded  30  grams.  Female  cotton 
mice  tended  to  be  slightly  smaller  than  males  throughout  the  study* 
although  not  significantly  (p«.05)  smaller. 

Cotton  mice  did  not  show  a pronounced  trend  In  body  weight  over  the 
year.  A slight  tendancy  for  an  Increase  from  low  values  In  winter  to 
higher  values  In  late  summer  was  suggested  for  females  during  1978 
(Appendix  Figure  106). 


Survival  Rates 

The  four-week  survival  rate  of  cotton  rats  declined  over  the  period 
of  rapid  population  Increase  (July-December)  In  1976,  reached  a minimum 
in  January,  and  steadily  Improved  until  Nay  1977  (Appendix  Figure  108). 
Survival  during  the  remainder  of  1977  tended  to  decrease  toward  a low 
(20X)  in  November.  Cotton  rats  survived  well  In  early  1978,  but  very 
poorly  during  sumner.  Survival  tended  to  be  high  during  the  last  months 
of  study,  with  five  of  nine  months  being  80%  or  better.  These  higher 
survival  rates  were  associated  with  a low  population. 

Survival  of  cotton  mice  Is  summarized  in  Appendix  Figure  109.  Over- 
all the  survival  rates  were  equal  to  or  greater  than  50%  in  27  of  34 
months.  Very  low  survival  (0%)  was  observed  in  August  and  September 
1978.  Similar  but  lesser  declines  In  survival  were  noted  In  late  summer 
of  1977  and  1978. 

Survival  of  Florida  mice  is  summarized  In  Appendix  Figure  110. 


Reproductive  Activity 

The  reproductive  status  of  male  cotton  rats  of  breeding  size,  i.e. , 
greater  than  60  g,  is  summarized  In  Appendix  Table  97.  Breeding  size 
adults  (descended  testes)  were  present  from  July  to  October  of  1976,  from 
April  to  September  of  1977,  and  From  July  to  September  of  1978.  A single 
adult  descended  male  was  noted  In  March  1979,  following  a winter  In  which 
few  cotton  rats  were  trapped. 

Female  cotton  rat  reproductive  activity  is  summarized  In  Appendix 
Figure  111.  Activity  was  concentrated  during  the  summers  of  1976,  1977 
and  1978.  Some  evidence  of  reproduction  was  present  during  the  winter  of 
1978-79. 
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Male  cotton  mice  had  descended  tastes  In  August,  Septeniber,  November 
and  December  of  1976  (Appendix  Table  98).  This  pattern  was  repeated  in 
1977.  Breeding  males  were  present  In  March  and  April  of  1977  and  1978. 
Few  descended  males  were  observed  during  the  early  suRioer  months  prior  to 
the  fall  onset  of  reproduction. 

Female  cotton  mice  were  suckling  young  from  September  until  December 
1976  and  In  September  and  October  of  1977  (Appendix  Figure  112).  Some 
breeding  activity  was  observed  In  late  winter  and  early  spring  of  1978  as 
well  as  late  In  the  fall. 

Male  Florida  mice  had  descended  testes  In  December  1976  and  Maixh 
through  June  of  1977  (Appendix  T«ble  99).  The  last  male  observed  on  the 
study  area  was  descended  (August  1977).  Female  Florida  mice  were  repro- 
ductlvely  active  from  August  thro’.gh  December  of  1976  (Appendix  Figure 
113).  Reproduction  ceased  fixm  January  through  March,  but  comnenc^ 
again  In  April  and  continued  through  June  of  1977. 

Sex  .Ratio 

The  sex  ratio  of  cotton  rats  showed  considerable  variation  over  the 
cjrcle  of  abundance  from  1976  through  1979,  but  none  of  the  ratios  were 
significantly  different  (p*.05)  from  an  hypothesized  ratio  of  1:1  (i^pen> 
dix  Table  100).  Over  the  period  of  study,  the  sex  ratio  was  approximate- 
ly  equal  in  18  months;  It  favored  females  for  !0  months  and  favored  males 
for  six  months. 

Sex  ratios  of  cotton  mice  were  not  significantly  dl/ferent  (p=.05) 
in  any  month  (Appendix  Table  101). 

The  sex  ratio  of  Florida  mice  was  at  unity  in  five  of  13  monthly 
samples  since  October  1976  (Appendix  Table  102). 


Age  Structure 

The  age  structure  of  live  trapped  cotton  rats  Is  sunmarlzed  In 
Appendix  Table  103.  Greater  than  58  percent  of  the  population  was  adult 
(MOO  g)  according  to  body  weight  during  June-September  of  1976.  Juve- 
niles (0-60  g in  body  weight)  constituted  between  44  and  57  percent  of 
the  population  from  October  1976  through  February  1977.  Few  juveniles 
were  present  from  April  until  October  of  1977.  The  percentage  of  sub- 
adults  (61-100  g in  body  weight)  Increased  from  0 percent  In  June  1976  to 
73  percent  in  April  1977.  Large  adults  were  present  in  August  and  Sep- 
tember of  1977.  Age  structure  shifted  to  favor  juveniles  In  October 
(64X)  and  subadults  in  November  (57%)  and  December  (57%).  Twenty-four  of 
36  cotton  rats  captured  in  1978  were  juvenile  or  subadult,  according  to 
body  weight.  Only  adults  and  subadults  were  trapped  in  the  first  three 
months  of  1979. 


Based  on  pelage  development,  trapped  cotton  mice  have  been  predom1> 
nately  adults  over  the  period  of  study  (Appendix  Table  104).  Captures  of 
Juveniles  (gray  pelage)  have  been  limited  (6).  Most  captures  of  juve- 
niles and  subadults  occurred  during  fall  and  winter.  As  noted  previous- 
ly, reproductive  activity  was  concentrated  in  the  fall  and  winter. 

The  trappable  Florida  mouse  population  was  composed  of  adults  during 
the  summer  and  fall  of  1976  (Appendix  Table  105).  Subadults  appeared 
during  the  winter  months  of  1976-77.  Only  adults  were  observed  from  May 
through  August  of  1977.  No  juveniles  were  captured  on  the  grid. 


Ectoparasite  Burdens 

Cotton  rats  were  Infested  by  ticks,  fleas,  mites,  and  chiggers 
(Appendix  Table  106).  Ticks,  usually  In  small  numbers,  were  observed  In 
31  of  34  months  of  study.  Tick  Infestations  were  greatest  In  the  Janu- 
ary-Aprll  periods  of  1978  and  1979.  Flea,  mite,  and  chigger  Infestations 
were  routinely  not®d  In  all  years.  Botflies  were  observed  only  In  one 
month. 

In  contrast  to  the  cotton  rat,  cotton  mice  harbored  few  fleas, 
mites,  and  chiggers  (Appendix  Table  107).  Tick  infestations  were  very 
light  during  1976,  but  were  heavy  from  December  to  March  In  1977-78  and 
1978-79.  Botflies  were  observed  In  1977  and  1978. 


Movements 

& 

Male  cotton  rats  traveled  an  average  of  34.4  m between  successive 
recaptures  (Appendix  Table  108).  Females  traveled  an  average  of  28.1  m 
between  captures.  The  difference  In  movements  between  the  sexes  was 
significant  (p<.10).  Male  cotton  mice  appeared  to  traverse  a larger  area 
than  females  (p<.05).  However,  no  differences  were  apparent  In  the  move- 
ments of  male  and  female  Florida  Mice. 

No  seasonal  changes  In  recapture  distances  were  apparent,  and  the 
data  were  pooled  for  the  analysis. 


Happy  Hammock  Grid 

The  grid  occupied  a mature  hammock  (Figure  3). 


The  Small  Mammal  Community 

The  nimber  of  species  of  small  mammals  captured  on  the  grid  ranged 
from  one  to  three  per  month.  The  seasonal  average  was  1.7.  Cotton  mice 
and  golden  mice  were  the  species  present  In  the  hammock.  Neither  flying 
squirrels  nor  shrews  were  trapped. 

Trends  In  species  diversity  and  dominance  measures  are  shown  In 
Figure  6.  Diversity  was  consistently  low  and  dominance  was  high. 
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Figure  6.  Species  diversity  (Brillouin  measure),  species  dominance  (Simpson 
index),  and  the  number  of  species  of  small  marnnals  observed 
according  to  season  and  year  at  Happy  Hamnock,  1976-1979. 


No,  Species 


Trap  Success 

Capture  success  never  exceeded  45  percent  duriny  the  study  (Appendix 
Figure  114).  A surplus  of  traps  was  always  available.  Trappability  of 
cotton  mice  was  variable  over  the  period  of  study,  end  exceeded  50 
percent  in  23  of  34  months.  Unusually  low  trappability  was  observed  in 
November  1977  and  February  1978.  Availability  of  a heavy  acorn  crop  may 
have  accounted  for  the  poor  trap  success  in  November. 


Populations  of  Small  Mammals 

The  nunber  of  captures  of  small  mammals  per  month  is  shown  in  Appen- 
dix Figure  115.  Captures  were  relatively  stable  over  the  first  12  months 
of  study.  They  reached  a low  (1)  in  November  1977  and  again  in  February 
(0)  of  1978.  The  overall  trend  was  for  a reduction  in  captures  per  month 
from  1976  through  1979. 

Minimum  numbers  of  cotton  mice,  cotton  rats  c.id  golden  mice  known  to 
be  alive  on  the  grid  are  given  in  Figure  7.  Cotton  mice  increased 
throughout  1976  and  reached  their  greatest  abundance  in  March  of  1977, 
when  a minimum  of  40  were  present.  The  population  declined  to  five  in 
November  1977.  Over  the  next  nine  months  (December  1977-August  1978)  the 
population  was  composed  of  10-15  individuals.  An  average  of  six  individ- 
uals was  present  through  the  end  of  the  study*  The  monthly  average 
minimum  mmber  of  cotton  mice  was  16.5  (SE=2.8)  (Table  62). 

On  three  occasions  (June,  October  and  December  1976),  cotton  rats 
appeared  on  the  grid  (Figure  7).  These  captures  most  likely  were  dispers- 
ing animals  moving  away  from  areas  with  high  densities  of  cotton  rats. 

Golden  mice  were  captured  each  year  (Figure  7)  An  increase  in  cap- 
tures occurred  during  the  sumners  of  1977  and  however  individuals 

were  captured  throughout  the  winter  of  1978-79. 


Biomass  of  Small  Mamnals 

Fluctuations  in  small  mammal  biomass  on  the  Happy  Hainnock  grid  are 
shown  in  Appendix  Figure  116.  Biomass  of  cotton  mice  increased  from  June 
19' 5 to  a peak  in  October.  Biomass  of  cotton  mice  diminished  throughout 
19*7  and  stabilized  ini  1978  and  1979.  Golden  mice  contributed  very 
little  to  the  trends. 


Trends  in  Body  Weight 

Mean  body  weights  of  male  cotton  mice  tended  to  increase  from  winter 
and  spring  to  sunner  peaks  (Appendix  Figures  117-120).  Suimer  animals  in 
1976,  1977  and  1978  often  were  significantly  heavier  (p<.05)  than  animals 
from  preceding  months.  Males  averaged  more  than  20  grams  th 'oughout  the 
study,  and  generally  averaged  over  30  grams  in  September  and  October. 
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Figure  7.  Minimum  nunber  of  individuals  known  to  be  alive  by  species  on  the  Happy  Hainnock  Grid 


1 


Table  62.  Monthly  average  minimum  numbers  of  cotton  mice  on  the  Happy  Hammock 
Grid,  1976-1979.  The  grid  was  1.12  hectares  in  area. 

■<11. 


Month  n 


Mean  Minimum  Nunbers  (1  SE) 


Cotton  Mice 


January 

3 

13.3 

{ 6.5) 

February 

3 

17.6 

( 9.6) 

March 

3 

19.3 

(11.9) 

April 

2 

21.0 

(12.0 

May 

2 

21.0 

( 9.0) 

June 

3 

15.3 

( 2.3) 

July 

3 

17.0 

( 2.0) 

August 

3 

15.3 

( 3.8) 

September 

3 

16.3 

( 4.J) 

October 

3 

15.0 

( 8.0) 

November 

3 

11.6 

( 6.1) 

December 

3 

16.0 

( 7.0) 

Overall  Average 

16.5 

( 2.8) 
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Female  bo<ly  weights  reached  a peak  in  October  of  1976,  but  were  not 
significantly  different  (p=^.05)  among  the  seven  months  (Appendix  Figure 
121).  Trends  in  body  weight  for  1977  paralleled  1976,  with  the  heaviest 
average  sample  observed  in  October  (Appendix  Figure  122).  Owing  to  small 
sample  sizes,  female  weights  appeared  highly  variable  in  1978-79  (Appen- 
dix Figures  123-4). 

Male  and  female  cotton  mice  were  not  significantly  different  in  body 
weights  (p‘.05)  within  the  same  months  and  years. 


Survival  Rates 

Survival  of  cotton  mice  exceeded  50  percent  in  29  out  of  33  months 
(Appendix  Figure  125).  Survival  was  quite  high  during  the  population 
increase  in  1976  and  early  1977.  However,  there  was  a steady  decline  in 
survivorship  from  February  to  August  1977.  Following  excellent  survival 
over  the  winter  of  1977-78,  animals  disappeared  at  an  increasing  rate 
beginning  in  September.  Survival  was  variable  over  the  winter  1978-79. 


Reproductive  Activity 

Reproductive  status  of  male  cotton  mice  is  summarized  by  month  in 
Appendix  Table  109.  Males  were  predominately  with  abdominal  testes  from 
January  through  July  in  1976,  1977  and  1978.  Descended  males  were  noted 
in  Harcn  1978  and  February  1979.  This  indicated  that  early  spring  breed- 
ing may  occur  in  some  years.  The  major  breeding  period  was  concentrated 
from  August  to  Oecenber. 

Female  cotton  mice  showed  evidence  of  feeding  young  from  September 
1976  through  February  1977  (Appendix  Figure  126).  Ty^o  small  surges  of 
reproduction  were  apparent  during  September  and  December  1977.  Small 
numbers  of  females,  however,  were  present.  As  noted  earlier  for  the 
males,  some  reproductive  females  were  observed  in  March  1978.  Lactating 
females  were  not  seen  during  the  fall  of  1978,  though  perforate  females 
were  recorded.  Breeding  commenced  again  in  February  and  March  1979. 


Sex  Ratio 

The  sex  ratio  of  cotton  mice  favored  males  in  all  months  except 
November  in  1976  (Appendix  Table  110).  None  of  the  differences  were 
significant  (p=.05).  The  trend  in  1977  and  1978  also  favored  males,  but 
differences  were  not  significant  (p=.05).  More  females  than  males 
appeared  in  the  samples  taken  in  1979. 

Among  cotton  rats  captured  in  Happy  Hammock,  five  of  six  individuals 
were  females  (Appendix  Table  111). 


Age  Structure 

During  32  6f  the  34  months  of  stuc(y,  adult  cotton  mice  comprised  60  4i 
percent  or  more  of  the  trappable  population  (Appendix  Table  112).  Excep* 
tions  Mere  noted  In  November  1977  when  a single  subaduU  was  captured, 
and  again  in  February  1979  when  one  subadult  and  one  adult  were  examined. 

Sooradic  captures  of  juvenile  mice  were  made  In  fall  and  winter  months 
(January  and  February),  Small  numbers  of  subadults.  In  contrast  to  juve- 
niles, appeared  In  most  months,  but  rarely  In  August  and  September.  The 
subadults  captured  In  spring  and  early  summer  may  have  emigrated  to  Happy 
HammocK  rather  than  being  reared  on  the  area. 


Ectoparasite  Burdens 

Cotton  mice  from  Happy  Hammock  were  Infested  with  ticks  In  every 
month  except  July  1976,  July  1977,  April  1978  and  March  1979.  Infesta- 
tions by  ticks  were  heaviest  from  October  through  January,  when  five  or 
more  ticks  per  mouse  were  reported  (Appendix  Table  113).  Fleas,  mites 
and  chiggers  were  seldom  found  on  the  cotton  mice.  In  contrast,  botflies 
were  present  in  most  months  except  for  January  through  March.  The  Infes- 
tations peaked  In  mid-sunvner  over  the  three  years  of  study. 


Movements 

The  mean  distance  between  successive  recaptures  of  male  cotton  mice 
averaged  32.3  m,  while  females  averaged  24.9  m (Appendix  Table  114). 
These  distances  were  not  significantly  different  (p=.05). 


Beach  Grid 


The  beach  grid,  located  on  Cape  Canaveral,  Includes  sea  oats  zone  and 
coastal  strand  in  Its  vegetative  composition  (Figure  3). 


The  Small  Mammal  Community 

The  number  of  species  of  small  mammals  captured  on  the  arid  varied 
from  two  to  six  per  month,  and  the  seasonal  average  was  3.5  (Figure  8). 
Beach  mice  were  always  present  over  th-"  years  of  study.  Since  the  fall 
of  1976,  cotton  mice  were  residents,  though  none  were  captured  the 
summers  of  1975  and  1976.  Cotton  rats  appeared  to  be  permanent  Inhabi- 
tants of  the  coastal  strand  portion  of  the  grid.  A few  captures  of  roof 
rats,  cottontail  rabbits  and  spotted  skunks  contributed  to  the  species 
diversity. 
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Figure  8.  Species  diversity  (Brillouin  measure),  species  dominance  (Simpson 
index),  and  the  nunber  of  species  of  small  mammals  observed  accord' 
ing  to  season  and  year  on  the  Beach  Grid,  1976-1979. 
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Trends  in  species  diversity  and  dominance  are  provided  in  Figure  8. 
Diversity  peaked  during  the  fall  of  1977  and  diminished  in  1978  and  1979, 
as  a result  of  the  population  explosion  of  beach  mice  and  the  decline  of 
cotton  rats.  This  result  also  is  reflected  by  the  rapid  increase  in  the 
Simpson  measure  of  dominance  from  0.4  in  the  fall  of  1977  to  0.7  in  the 
fan  of  1978. 


Trap  Success 

Capture  success  expressed  as  animals  caught  per  trap  on  the  grid  is 
summarized  in  Appendix  Figure  127.  During  most  months,  capture  success 
has  been  modest  and  many  traps  remained  open.  Succes?  exceeded  50  per- 
cent in  November  1976  and  during  1979.  At  least  30  percent  of  the  traps 
was  not  filled  when  mammal  population  was  at  a seasonal  peak,  and  it  is 
unlikely  that  trappable  individuals  were  missed  owing  to  shortage  of  open 
traps. 

Trappability  of  beach  mice  shov«d  considerable  variation  over  the 
period  of  study  (Appendix  Figure  127).  Maximum  trappability  was  in 
December  1976  (ca.  92%),  whereas  minimum  trappability  occurred  in  May 
1978  (ca.  25%).  In  general,  beach  mice  were  not  highly  trappable. 


Populations  of  Small  Mammals 

Total  captures  on  the  beach  slightly  more  than  doubled  from  July 
1976  to  the  winter  peak  (November-February  1976-77)  (Appendix  Figure 
128).  Captures  tended  co  decline  slightly  in  1977,  and  increased  over 
1978.  Captures  on  the  grid  peaked  at  ca.  90  in  March  1979. 

Minimum  nunbers  of  small  mammals  by  species  are  shown  in  Figure  9. 
Beach  mice  consistently  outnumbered  the  other  species  each  month  after 
July  1976.  Their  nunbers  increased  to  a high  (ca.  30)  in  February  1977. 
Numbers  subsequently  declined,  with  minor  exceptions,  until  March  1978 
when  the  trend  was  reversed.  Beach  mire  underwent  an  exponential 
increase  from  October  1978  to  an  apparent  peak  in  March  1979.  The  over- 
all average  number  of  beach  mice  present  per  month  v«s  24.5  (SE=9.2) 
(Table  63). 

Cotton  mice  appeared  on  the  grid  in  late  1976.  From  two  to  six 
individuals  were  present  in  1977.  Numbers  of  cotton  mice  decMned  in 
early  1978,  increased  in  April,  and  declined  to  a minimun  of  two  individ- 
uals in  November.  As  with  the  beach  mice,  cotton  mice  increased  rapidly 
through  the  fall  and  winter  to  a maximum  of  ca.  20  in  March  of  1979.  The 
overall  average  minimum  nunber  of  cotton  mice  was  4.9  per  month  (Table 
63). 
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Figure  9.  Minimum  number  of  individuals  known  to  be  alive  by  species  on  the  Beach  Grid.  Solid  line 
indicates  periods  when  traps  were  doubled.  ' 


Table  63.  Monthly  averaye  minimum  numbers  of  cotton  rats  and  mice  on  the 
Beach  Grid,  1975-1979.  The  grU  was  1.44  hectares  In  area. 


Month 

n 

Mean  Minimum  Nun4)ers  (1  SE] 

1 

Beach  Mice 

Cotton  Mice 

Cotton  Rat 

January 

3 

35.3 

(14.1) 

7.3 

(2.6) 

3.3 

(1.4) 

February 

3 

39.0 

(21.7) 

7.0 

(4.0) 

4.0 

(2.0) 

March 

3 

42.6 

(24.3) 

8.3 

(5.8) 

3.0 

(1.1) 

April 

2 

22.0 

( 2.0) 

7.0 

(5.0) 

2.0 

(2.0) 

May 

2 

18.0 

( 3.0) 

6.0 

(1.0) 

2.5 

(2.5) 

June 

2 

16.5 

( C.5) 

5.0 

(1.0) 

3.0 

(3.0) 

July 

3 

18.0 

{ 2.5) 

3.3 

(1.7) 

3.6 

(2.3) 

August 

3 

17.3 

( 2.1) 

4.0 

(2.3) 

4.0 

(2.0) 

Septenber 

3 

17.6 

( 3.1) 

2.3 

(1.4) 

4.3 

(1.7) 

October 

3 

19.0 

( 4.7) 

2.6 

(0.8) 

4.0 

(2.3) 

November 

3 

23.3 

( 3.1) 

3.0 

(1.7) 

5.0 

(3.0) 

December 

3 

25.3 

( 5*1) 

4.0 

(1.5) 

5.0 

(3.0) 

Overall  Average 

24.5 

( 9.2) 

4.9 

(2.1) 

3.6 

(0.9) 

138 


Roof  rats  were  temporary  denizens  of  the  beach  grid  in  November  and 
Decwnber  of  1976.  but  they  disappeared  after  March  of  1977  (Figure  9). 


Uiomass  of  Small  Mammals 

Biomass  dynamics  of  small  mammals  on  the  beach  grid  are  shown  in 
Appendix  Figure  129.  Cotton  rats  were  the  major  contributors  to  the 
standing  crop  of  small  mammals  during  1975,  1976  and  until  November  1977. 
Peaks  of  cotton  rat  biomass  were  recorded  in  August  1975,  October  1976, 
and  during  July  1977.  Beach  mouse  biomass  increased  during  1976  and 
peaked  in  February  1977.  Biomass  subsequently  declined  until  October. 
During  1978,  biomass  was  markedly  variable  until  the  population  (and  bio- 
mass) began  to  increase  in  the  fall.  Biomass  peaked  in  F3bruary  1979  at 
ca.  1000  g.  The  biomass  of  cotton  mice  was  somewiiat  less  than  that  of 
the  beach  mouse,  but  the  temporal  dynamics  were  similar. 


Trends  in  Body  Weight 

Male  cotton  rats  were  in  the  adult  size  range  (^100  g)  from  July 
through  October  1976  (Appendix  Figure  130).  Average  weight  of  60  g in 
December  indicated  the  population  was  composed  of  juveniles  and  sub- 
adults. Body  weights*  were  not  significantly  different  (p=.05).  Female 
cotton  rats  in  1976  followed  a pattern  similar  to  the  males,  but  they  did 
not  continue  to  gain  weight  during  winter  and  spring  of  1977  (Appendix 
Figures  132  and  133).  Average  body  weights  of  females  peaked  at  ca.  150 
g.  in  August  of  1976  and  1977. 

Male  beach  mice  were  remarkably  consistent  in  body  weight  from 
month  to  month  (Appendix  Figures  134,  135,  136,  and  137).  Weights  of 
males  trapped  in  July  1976  and  1977  were  signifantly  larger  than  those 
recorded  in  1978  (p<-05).  Likewise,  weights  for  December  1976  and  1977 
were  different  (p<.05).  Female  beach  mice  peaked  in  body  weight  in  Sep- 
t.enber  of  1976.  December  1976  weights  were  significantly  less  (p<.05) 
than  those  for  December  1977  (Appendix  Figures  138  and  139).  January 
1977  weights  were  also  smaller  than  those  for  January  1978  (p<.05) 
(Appendix  Figure  140).  Females  increased  in  body  weight  from  September 
through  November  of  1977  and  1978.  No  significant  (p=.05)  weight  loss  or 
gain  was  apparent  during  1979  (Appendix  Figure  141). 

Trends  in  body  weights  of  male  cotton  mice  are  indicated  in  Appendix 
Figures  142,  143,  and  144.  Most  individuals  trapped  in  1977  and  1978 
were  greater  that.  20  g in  body  weight.  Males  in  1979  averaged  less  than 
20  g.  Female  cotton  mice  averaged  between  20  and  30  g during  1977  with 
no  apparent  trends.  Their  weights  did,  however,  increase  during  the  fall 
of  1978.  Females  were  on  the  average  several  grams  heavier  then  males  in 
1979,  but  none  of  the  means  were  significantly  different  (p=.05)  (Appen- 
dix Figures  145-147). 


♦increased  through  the  winter  (Appendix  Figure  131),  but  winter  and  summer 
•..eights 


Survival  Rates 


Survival  of  beach  mice  varied  from  0.6  to  0.8  per  month  in  1975  and 
1977  (Appendix  Figure  148).  Survival  was  variable  in  1976.  The  lowest 
survival  was  recorded  in  February  1978  at  ca.  0.38.  From  June  1978 
through  March  1979  survival  exceeded  0.7.  The  high  survival  during  this 
period  was  associated  with  a rapid  population  increase  In  late  1978  and 
early  1979. 

Survival  of  cotton  rats  decreased  from  July  1976  to  January  1977,  In 
spite  of  the  fact  the  population  was  Increasing  (Appendix  Figure  149). 
Survival  In  1977  was  extremely  variable  and  ranged  from  0.3  to  0.8. 

Cotton  rats  that  repopulated  the  grid  In  1979  tended  to  survive  well. 

Cotton  mouse  survival  exceeded  50  percent  In  1977  (Appendix  Figure 
150),  and  tended  to  be  lowest  during  the  summer.  Survival  was  extremely 
variable  the  first  several  months  of  1978  and  ranged  from  1.0  to  0.3 
After  May  1978,  survival  dropped  below  0.6  one  month  (December),  and  con- 
tinued to  be  excellent  in  1979. 

Roof  rat  survival  was  consistently  poor  (Appendix  Figure  151). 


Reproductive  Activity 

Evidence  on  the  reproductive  status  of  male  cotton  rats  is  summar- 
ized in  Appendix  Table  115.  Most  males  had  descended  testes  July 
through  Septanber.  Active  males  were  present  in  May  of  1977  and  as  late 
as  Decanber  1977.  In  general,  males  in  breeding  condition  were  not 
observed  in  the  winter  months.  Female  breeding  activity  as  determined 
from  external  characteristics  followed  the  same  seasonal  patterns  as  the 
males  (Appendix  Figure  152). 

Beach  mice  males  with  descended  testes  were  present  from  July  to 
September  in  1975,  1976,  1977  and  1978  (Appendix  Table  116).  Scrotal 
males  were  noted  during  the  winter  months  of  1978  and  1979.  In  contrast, 
no  active  males  were  trapped  from  November  1976  through  f-iarch  of  1977. 
Reproductive  activity  of  female  beach  mice  is  sumnarized  ir.  Appendix 
Figure  153.  Females  with  enlarged  mammaries  were  notably  missing  in 
1976,  whereas  sharp  peaks  of  activity  were  apparent  in  1975,  1977  and 
1978.  These  peaks  coincide  with  sunwer  and  fall  reproduction  which  may 
continue  into  winter  as  in  1978  and  1979.  Continued  evidence  of  ongoing 
or  past  lacation  in  1979,  e.g.,  50  percent  in  January  and  20  percent  in 
March,  pointed  to  the  role  of  reproduction  in  the  beach  mouse  population 
increase  in  late  1978  and  early  1979. 

Cotton  mice  sample  sizes  were  generally  small,  but  some  evidence  of 
breeding  is  available.  Only  sexual  inactive  males  were  trapped  from 
December  1976  until  July  1977.  All  males  examined  from  July  to  December 
of  1977  (n=9)  were  in  the  scrotal  condition.  Breeding  males  reappeared 
on  the  grid  in  August  1978  and  continued  to  be  present  through  March 
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1979.  Female  cotton  mice  »*ere  in  reproductive  condition  on  the  beach 
grid  during  the  simmer  and  fall  of  1977  (Appendix  Figure  154).  Breeding 
activity  was  intense  the  fall  and  winter  of  1978-79. 

Female  roof  rats  also  reproduced  on  the  grid  during  the  winter  of 
1977  (Appendix  Figure  155). 


Sex  Ratio 

The  sex  ratio  of  live  trapped  beach  mice  was  extremely  variable 
(J^pendix  Table  117).  Ratios  tended  to  favor  males  in  1975  and  1976  when 
significant  deviations  (p<.05)  occurred  in  Septenber  of  both  years. 

Ratios  favored  females  the  first  four  months  of  1977.  During  the  remain- 
ing months  of  1977,  males  frequently  outnumbered  females  but  the  differ- 
ences were  not  significant.  Ratios  in  1978  favored  males  in  July-Novem- 
ber,  but  not  significantly  so.  During  the  population  build-up  in  1979, 
ratios  tended  to  favor  females,  but  none  of  the  deviations  were  signifi- 
cant (p=.05). 

Among  cotton  rats,  the  sex  ratio  was  markedly  in  favor  of  males  in 
1975  (Appendix  Table  118).  During  1976  and  1977  the  ratio  favored 
females  during  eight  months,  males  during  four  months,  and  was  at  unity 
during  six  months.  None  of  these  deviations  from  unity  were  satistically 
significant  (p=.05).  No  significant  deviations  were  noted  in  1978  and 
1979. 


Age  Structure 

Subadult  and  adult  animals  comprised  the  trappable  populations  of 
beach  mice  in  1976  (Appendix  Table  119).  Three  juveniles  were  captured 
in  October  1976.  The  population  was  predominantly  adult  during  1977, 
with  the  exception  of  January  when  48  percent  of  the  sample  was  subadult 
in  pelage.  A single  juvenile  was  trapped  in  July  of  1977.  Adults 
dominated  the  age  structure  in  1978,  until  November  when  juveniles  began 
to  be  trapped.  Substantial  nimbers  of  juveniles  and  subadults  were 
present  in  1979  while  the  population  was  at  a high  density. 

Adult  cotton  rats  dominated  the  age  structure  in  the  summer  of  1975 
(Appendix  Table  120).  This  trend  continued  through  the  sunmer  of  1976, 
but  juveniles  and  subadults  were  most  common  from  October  1976  to  May 
1977.  Similar  proportions  of  juveniles,  subadults  and  adults  were 
observed  in  fall  1977.  Few  captures  of  cotton  rats  were  made  in  1978  and 
1979  (n=10),  and  50  percent  were  adults. 
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Ectoparasite  Burdens 

Beach  mice  harbored  few  ectoparasites  (Appendix  Table  121).  Fleas 
and  chiggers  were  never  recorded.  Two  individuals  were  infested  with 
mites  (Decenber  1978  and  February  1979).  Very  small  tick  infestations 
were  noted  in  the  late  fall  and  winter  each  year.  A limited  number  of 
botfly  infestations  were  discovt.ed  in  the  last  four  months  of  study  - 
none  were  seen  in  the  prior  32  months. 

Cotton  rats  were  lightly  infested  with  fleas,  mites  and  chiggers 
(Appendix  Table  122).  No  botflies  were  observed.  Tick  infestations  were 
discovered  in  1975,  1976  and  1977,  but  few  ticks  were  present. 


ttoveraents 

There  was  no  significan^  difference  (p=.05)  between  recapture  dis- 
tc >ces  of  male  and  female  beach  mice  in  the  period  from  July  1976  until 
September  1978  when  trapping  was  done  at  monthly  intervals  (Appendix 
Table  123).  Likewise,  in  the  interval  from  October  1978  through  (torch 
1979,  no  differences  were  apparent.  However,  in  the  latter  months,  when 
trapping  was  done  at  two  week  intervals,  the  mean  distance  between 
successive  recaptures  was  substantially  reduced,  e.g. , in  the  case  of 
males,  from  21.3  m to  14  m. 

Sample  sizes  were  not  sufficient  to  statistically  evaluate  mc.ements 
of  cotton  mice  and  cotton  rats  (Appendix  Table  123). 


Oune  Scrub  Grid 


The  dune  scrub  grid  is  located,  in  vegetation  classified  as  coastal 
scrub,  on  Cape  Canaveral  (Figure  3). 


The  Small  Mammal  Community 

The  number  of  small  mammals  captured  on  the  grid  varied  from  two  to 
four  per  month.  The  seasonal  average  was  3.0  (Figure  10).  Beach  mice 
were  oresent  throughout  the  study.  Cotton  rats  were  abundant  at  times 
and  not  trappable  (not  present)  in  some  years.  Cotton  mice  were  not 
known  to  be  residents  during  all  months,  but  generally  were  present. 
Interestingly,  two  other  small  mammals  that  could  be  expected  to  occur, 
viz.,  the  Florida  mouse  and  the  golden  mouse,  were  never  trapped. 

Spotted  skunks  were  present. 

Trends  in  species  diversity  and  dominance  are  shown  in  Figure  10. 
Diversity  was  low  at  the  onset  of  study  (0.15),  but  increased  to  ca.  0.4 
during  the  winter  of  1976-77.  Species  number,  diversity  and  dominance 
were  stable  during  1977,  1978  and  1979. 
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Brillouin/Siapson 


V 


1976  1977  1978  1979 


Fi'jure  10.  Vecies  diversity  (Brillouin  measure),  species  dominance  ('  mpson 
index),  and  the  minber  of  species  of  small  mamnals  observea 
according  to  season  and  year  on  the  Dune  Scrub  Grid,  1976-1979. 
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Trap  Success 

Small  mammal  captures  per  trap  are  shown  by  month  and  year  in  Appen- 
dix Figure  156.  Capture  success  exceeded  50  percent  in  May  1977,  but  was 
rather  modest  in  other  months.  Traps  were  never  doubled  on  the  grid. 

Trappabillty  of  beach  mice  was  variable  throughout  the  study  with 
little  evidence  of  trends  (Appendix  Figure  156).  Beach  mice  on  the  beach 
grid  were  not  very  trappable. 


Populations  of  Small  Mammals 

Monthly  captures  uf  small  mainnals  are  shown  in  Appendix  Figure  157. 
The  nunber  of  captures  increased  over  the  first  several  months  of  study, 
reaching  an  all  time  maximum  (40)  in  May  1977.  A decline  in  captures 
reached  a minimum  (10)  in  Septanber  1977.  Following  a recovery  over  the 
winter  of  1977-78,  captures  reached  another  minimum  (1)  in  Septembei - 
October  1978.  The  nunber  of  captures  improved  through  the  remainder  of 
the  study. 

Cotton  rats  exnibited  stable  minimum  mjnbers  (12-15)  for  the  eight 
months  of  study  beginning  ip  July  1976  (Figure  11).  Numbers  began  to 
decline  in  March  1977,  and  only  2-3  cotton  rats  were  known  to  be  alive 
during  the  summer  of  1977.  A sharp  increase  occurred  in  the  fall,  and 
numbers  peaked  in  Oecanber.  Minimum  numbers  declined  rapidly  to  a low 
(1)  in  April  of  1978.  No  cotton  rats  were  known  to  be  alive  on  the  grid 
from  July  1978  until  February  1979.  The  overall  monthly  average  nunber 
of  cotton  rats  on  the  grid  was  6.2  (SE=2.5)  (Table  64). 

Beach  mice  abundance  was  low  in  the  suimers  of  1975  and  1976  (Figure 
11).  However,  the  population  increased  steadily  from  October  1976  until 
a minimum  of  30  were  present  in  *^ay  1977.  Numbers  of  beach  mice 
decreased  in  the  summer  and  incre.  eJ  in  the  winter  over  the  following 
three  years.  Tue  overall  monthly  average  number  of  beach  mice  on  the 
grid  was  10.0  (SE=5.2)  (Table  64). 

Cotton  mice  appeared  on  the  grid  in  November  197C  and  underwent  a 
rapid  population  increase  until  March  1977  (Figure  11).  After  a brief 
decline,  nunbers  reached  a minimum  of  11  known  to  be  alive  in  July  1977. 
(Beach  mice  reached  their  greatest  known  abundance  in  May  1977).  The 
cotton  mouse  population  was  fairly  stable  through  1977  and  the  first  five 
months  of  1978,  but  a sharp  decline  occurred  during  the  summer.  Only  one 
animal  was  known  to  be  alive  in  September  and  October  of  1978.  A popula- 
tion recovery  followed  in  the  winter  of  1978-79.  The  monthly  average  of 
the  cotton  mouse  minimun  numbers  was  4.9  (SE=2.1  (Table  64). 
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1975 


Table  64.  Monthly  average  minimum  numbers  of  beach  mice,  cotton  mice  and 

cotton  rats  on  the  Dune  Scrub  Grid,  1976-1979.  The  grid  was  1.44 
hectares  in  area. 


Month  n 


Mean  Minimum  Numbers  (1  SE) 


Beach  Mice  Cotton  Mice  Cotton  Rat 


January 

3 

8.6 

(1.4) 

5.3 

(1.2) 

7.6 

(6.6) 

February 

3 

11.6 

(0.3) 

6.3 

(0.3) 

7.3 

(3.8) 

March 

3 

11.3 

(1.2) 

6.3 

(0.6) 

5.3 

(3.3) 

April 

2 

17.5 

(0.5) 

7.0 

(2.0) 

4.0 

(3.0) 

May 

2 

21.0 

(8.0) 

6.0 

(2.0) 

4.0 

(3.0) 

June 

2 

13.0 

(1.0) 

9.0 

(0.0) 

1.5 

(0.5) 

July 

3 

6.3 

(2.3) 

5.3 

(3.1) 

6.3 

(4.9) 

August 

3 

5.3 

(1.2) 

4.0 

(2.6) 

5.0 

(4.0) 

September 

3 

5.0 

(1.7) 

2.3 

(1.8) 

6.3 

(5.3) 

October 

3 

4.3 

(1.7) 

2.0 

(1.5) 

6.6 

(4.8) 

November 

3 

7.3 

(1.8) 

2.6 

(0.8) 

9.3 

(5.2) 

December 

3 

9.0 

(3.2) 

3.6 

(1.2) 

11.3 

(5.7) 

Overall  Average 

10.0 

(5.2) 

4.9 

(2.1) 

6.2 

(2.5) 
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Biomass  of  Small  Manmals 

The  trends  in  small  mammal  biomass  are  shown  in  Appendix  Figure  158. 
In  terms  of  biomass,  cotton  rats  clearly  dominated  the  study  area  from 
July  1976  until  June  1977,  and  were  Important  In  the  fall  and  winter  of 
1977-78.  Biomass  of  the  other  rodents  was  relatively  stable  over  the 
period  of  study. 


Trends  in  Body  Weight 

Mean  body  weights  of  male  cotton  rats  in  the  monthly  samples  are 
shown  in  Appendix  Figures  159  and  160.  Mean  \«1ghts  averaged  between  120 
and  150  g during  the  last  five  months  of  1976.  Males  tended  to  be 
somewhat  smaller  during  1977;  however  average  weights  were  In  the  adult 
range  (OlOO  g)  in  most  months.  Female  cotton  rats  were  In  the  adult 
size  range  during  1976  (Appendix  Figure  161).  Male  and  female  body 
weights  were  not  significantly  different  (p=.05)  in  1976  or  1977.  Female 
cotton  rats  averaged  somewhat  smaller  In  the  winter  and  spring  of  1977 
than  animals  from  the  previous  fall  (Appendix  Figure  162).  The  cold 
winter  of  1976-77  may  have  accounted  for  part  of  this  difference. 
Scattered  observations  In  1978  suggested  that  most  female  cotton  rats  on 
the  grid  were  in  the  juvenile  and  subadult  size  classes,  I.e.,  less  than 
100  g in  body  weight  (Appendix  Figure  163). 

Mean  monthly  body  weights  of  male  beach  mice  are  summarized  In 
Appendix  Figures  164,  165,  166,  and  167.  Very  little  variation  existed 
between  months  within  a year  or  months  among  years.  Males  in  April  of 
1977  were  significantly  smaller  (p<.05)  than  males  In  April  1978.  Female 
body  weights  are  shown  in  Appendix  Figures  168,  169,  170,  and  171. 

Monthly  comparisons  of  average  body  weights  between  1977  and  1978 
revealed  no  significant  differences  (p=.05). 

Body  weight  data  for  male  cotton  mice  are  summarized  in  Appendix 
Figures  172,  173,  and  174.  Small  sample  sizes  preclude  critical  compari- 
sons among  months  and  years.  Monthly  mean  body  weights  of  female  cotton 
mice  are  summarized  in  Appendix  Figures  175,  176,  and  177.  Female  body 
vx'ighls  were  extremely  variable,  in  part  owing  to  pregnant  females. 


Survival  Rates 

Survival  of  cotton  rats  varied  between  0.5  and  0.8  over  the  winter 
of  1976-77.  It  was  extremely  low  in  the  sunmer  of  1977  when  all  animals 
disappeared  between  trapping  periods  (Appendix  Figure  178).  Fall  (Sept- 
ember-November)  1977  survival  was  1.0.  Survival  between  months  in  1978 
was  extremely  variable,  e.g. , changing  from  0.0  to  1.0,  owing  in  part  to 
the  small  number  of  animals  that  were  trapped.  The  cotton  rat  population 
disappeared  after  July  1978. 
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Survival  of  beach  mice  between  months  exceeded  50  percent  In  27  of 
34  months  (Appendix  Figure  179).  None  the  less,  survival  was  highly 
variable,  appearing  to  drop  significantly  In  the  summers  of  1977  and 
1978.  The  longest  period  of  good  (0.7)  to  excellent  (1.0)  survival  was 
from  September  1977  through  April  1978.  The  trend  In  survival  In  Janu- 
ary-March  of  1979  (decreasing)  reversed  the  trend  In  the  same  period  of 
1978. 


Cotton  mice  sustained  a survival  rate  of  80  percent  or  better  during 
eight  of  twelve  months  In  1977  (Appendix  Figure  180).  Survival  In  1978 
was  'T  excess  of  0.5  In  10  to  12  months.  Survivorship  Improved  In  1979. 


Reproductive  Activity 

Samples  of  breeding  size  male  cotton  rats  from  1975  were  too  small 
to  be  reliable,  but  during  1976  descended  males  were  in  evidence  from 
July  to  November  (Appendix  Table  124).  A descended  male  was  present  in 
April  1977  and  all  the  summer  animals  were  descended.  Descended  males 
were  still  present  in  December  1977.  Only  one  descended  male  was  noted 
in  1978  (May).  Female  cotton  rats  with  perforate  vaginae  were  present 
from  July  through  October  of  1976  ^Appendix  Figure  181).  Another  repro- 
ductive effort  apparently  was  under  way  in  April  1977,  but  only  one  adult 
female  was  observed  between  May  and  October,  and  the  extent  of  summer 
reproduction  cannot  be  evaluated.  Fall  breeding  activity  was  observed. 

No  evidence  of  reproduction  was  obtained  in  1978.  Perfo»*dte  females  were 
present  in  February  and  March  of  1979. 

Descended  male  beach  mice  were  observed  during  July  1975,  July, 
August,  September,  November  and  December  of  1976  (Appendix  Table  125). 
During  1977,  descended  males  appeared  in  June  and  were  present  throughout 
the  remaining  months  of  the  year.  A somewhat  different  pattern  emerged 
in  1978  when  descended  males  were  present  in  January  and  April -August. 
Some  males  in  breeding  condition  were  observed  in  January  and  February  of 
1979.  Reproductively  active  female  beach  mice  were  present  in  July-Sept- 
ember  1975,  but  none  were  observed  in  breeding  condition  during  t..e  same 
period  in  1976  (Appendix  Figure  182).  Thus,  in  1976  reproduction  was 
delayed  until  November  and  continued  through  February  1977.  Females  were 
lactating  in  July  1977  and  continued  to  do  so  until  March  1978.  Some 
breeding  females  were  present  in  April,  May,  August,  November  and  Decem- 
ber of  1978.  Breeding  continued  into  1979. 

Captures  of  cotton  mice  were  not  numerous,  but  some  impression  of 
reproductive  activity  can  be  inferred  from  them.  Descended  males  were 
present  from  May  1977  through  February  1978.  Breeding  males  were 
observed  in  April  (2),  July  (2),  August  (1),  and  November  (1)  of  1978. 

In  1979,  five  of  six  males  were  descended  in  the  period  January  to  March, 
Evidence  of  breeding  by  female  co-ton  mice  is  shown  in  Appendix  Figure 
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183.  Some  breeding  occurred  In  each  year  of  study.  Based  on  Incidence 
of  lactation,  fall  and  winter  periods  of  reproduction  were  the  rule. 


Sex  Ratio 

The  sex  ratio  of  live  trapped  cotton  rats  on  the  dune  scrub  grid 
favored  males  during  1976,  but  none  of  the  deviations  were  statistically 
significant  (p».05)  (Appendix  Table  126).  The  ratio  was  at  unity  in 
January  1977  and  favored  females  from  February  through  May.  Slightly 
more  males  were  captured  in  the  remaining  months  of  1977.  Sample  sizes 
were  too  small  in  1978  and  1979  to  discern  whether  sex  ratios  were  skewed 
from  1:1. 

Sex  ratios  of  beach  mice  are  given  in  Appendix  Table  127.  Slight 
differences  in  the  frequency  of  the  sexes  in  monthly  samples  were  appar- 
ent, bt  none  of  the  departures  were  statistically  significant  (p».05). 


Age  Structure 

The  age  structure  of  cotton  rats  is  summarized  in  Appendix  Table 
128.  Only  subadult  and  adults  were  captured  in  1975.  Juvenile  cotton 
rats  (0-60  g)  were  captured  from  September-December  1976,  but  the  popula- 
tion was  predominately  adult.  Many  subadult  cotton  rats  were  present 
during  five  monthi  of  1977  and  again  in  the  fall  (October-Oecember) . Six 
juveniles  were  captured  in  1977.  No  age  class  dominated  the  samples  for 
1978-79. 

The  age  structure  of  beach  mice  was  largely  adult  in  the  sumrer  of 
1976,  but  was  comprised  of  juveniles,  subadults  and  adults  by  December 
(Appendix  Table  129).  The  age  structure  was  heavily  in  favor  of  adults 
in  1977,  when  one  ^jvenile  was  trapped.  Likewise,  adults  predominated  in 
1978  and  1979.  A single  juvenile  was  L.'ken  in  March  1979. 


Ectoparasite  Burdens 

Cotton  rats  were  infested  with  ticks  each  month  of  study  except 
August  in  1976  (Appendix  Table  130).  Tick  infestations  were  observed  in 
winter  and  fall  of  1977  and  again  in  the  winters  of  1978  and  1979.  Fleas 
were  more  commonly  noted  than  either  mites  or  chiggers.  Botflies  were 
not  found  in  any  month  of  study. 

Beach  mice  carried  few  ectoparasites  (Appendix  Table  131).  Mites, 
chiggers  and  botflies  were  not  discovered.  Fleas  were  noted  on  only  two 
individuals  through  the  course  of  study.  Very  light  tick  infestations 
were  observed. 
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Movements 


The  mean  distance  between  successive  recaptures  of  male  (22.0  m)  and 
female  beach  mice  (34.2  m)  was  significant  at  p<0.20  (Appendix  Table 
132).  Movements  of  cotton  mice  were  not  statistically  different  (p».05). 
However,  male  cotton  rats  moved  farther  between  captu*  than  did  females 

(p<.10). 


Discussion 


The  fundamental  variable  In  population  studies  of  small  mammals  is  den- 
sity (numbers  per  unit  area)  of  some  Index  of  It.  If  density  Is  known  with 
reasonable  confidence,  the  explanation  for  changes  In  density,  either  over 
time  In  the  same  space,  or  between  areas,  must  come  from  data  on  variation 
among  births,  deaths,  immigration  and  emigration.  A single  equation  for  popu> 
1 at Ion  change  might  be  stated  as;  change  In  numbers  of  species  x over  time  Is 
the  result  of  births  minus  deaths  plus  Immigration  minus  emigration. 

An  Immediate  goal  of  this  research  was  to  document  the  variation  in  popu- 
lation attributes  of  small  mammals  from  natural  communities  on  Merrut  Island. 
Data  on  variation  in  survival,  for  example,  was  employed  to  look  retrospec- 
tively for  an  explanation  of  charge  In  abundance  of  species  of  small  manmals. 
In  the  future,  experience  with  these  populations  and  their  behcvior  will  be 
necessary  to  detect  non-natural  changes  wh^cii  might  be  rekte<i  to  eyfif.sir 
perturbations. 


Area  Conyarisons 


Small  Mammal  Communities 

Species  composition  of  small  mammals  was  relatively  stable  within 
the  areas.  The  resident  species  at  Wisconsin  Village  included  cotton 
mice,  cotton  rats  and  golden  mice.  Florida  mice  were  found  on  a limited 
portion  of  the  area  for  approximately  one  year,  after  which  they  disap- 
peared. The  most  likely  explanation  for  their  demise  was  subtle 
increases  in  the  density  of  plant  cover  that  rendered  the  habitat  unsuit- 
able. A limited  nimber  of  rice  rats  was  trapped  at  Wisconsin  Village, 
but  it  Is  not  likely  that  these  Individuals  were  residents.  Rice  rats 
prefer  the  vegetative  cover  of  wetlands  and  the  Interface  between 
wetlands  and  open  water  (Birkenholz  1963).  In  summary,  Wisconsin  Village 
was  a three-species  grid  where  the  maximun  species  diversity  (Brillouin 
measure)  reached  0.45  and  dominance  (Simpson  Index)  0.9. 

In  contrast  to  the  other  areas.  Happy  Hamnock  was  dominated  by  one 
species,  cotton  mice.  Small  numbers  of  golden  mice  were  trapped  on  occa- 
sion. Dispersing  cotton  rats  were  observed  in  1976.  In  summary.  Happy 
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Hammock  was  a one-species  grid  where  the  maximum  species  diversity 
reached  0.15  and  dominance  1.0. 


The  beach  gria  had  three  resident  species  of  sm^.1  mamnals,  viz., 
ceach  mice,  cotton  mire  and  cotton  rats.  Roof  rats  (Rattus  rattus)  were 
present  only  briefly.  In  Summary,  the  beach  area  was  a three- species 
grid  wnere  the  maximum  species  diversity  reached  0.45  and  dominance  0.7. 


The  dune  scrub  grid  had  three  resident  snecies,  viz.,  beach  mice, 
cotton  mice  and  cotton  rats.  The  species  composition  of  this  area  was 
unusual  in  that  resident  populations  of  beach  mice  have  not  previously 
been  reported  at  a substantial  distance  fror.i  the  sea  oats  zone  of  coastal 
dunes  (Bowen  1968).  Also,  the  presence  of  cotton  rats  was  unusual 
because  no  ground  cover  of  vegetation  was  available.  Previous  work  has 
shown  that  cotton  rats  select  habitats  with  heavy  ground  cover  (Goertz 
1964  and  reference  cited  therein),  finally,  it  was  unusual  that  Florida 
mice  were  not  present.  The  grid  was  part  of  an  extensive  rosemary  scrub 
very  similar  to  mainland  sites  regarded  as  primary  habitat  for  the 
species  (Layne  1963).  Florida  mice  live  in  gophe  to.toise  burrows  and 
these  were  conwon  on  iiie  grid.  In  summary,  the  .one  scrub  was  a three- 
species  grid  where  the  maximum  species  diversity  was  0.43  and  dominance 
0.75. 


Cotton  mice  were  present  on  all  four  study  areas  and  in  terms  of  the 
habitat  dimension  occupied  thi  broadest  niche.  Cotton  rats  were  resident 
on  three  areas  and  wouK  Le  considered  as  habitat  generalists.  The 
golden  mouse  was  a habi':dt  specialist  and  required  woody  thickets  with  or 
without  a tree  overstory  (Dueser  and  Shugart  1979).  Similarily,  the 
beach  mouse  is  a habitat  speciilist  and  must  have  sandy  soils  suitable 
for  its  elaborate  burrow  systems  (Hayne  1936,  Smith  1968u).  Thus,  the 
latter  two  species  were  present  on  only  two  of  the  four  study  sites. 

Species  composition  of  the  Cape  Canaveral  sites  may  reflect  the 
isolation  of  the  cape  from  the  mainland.  That  is,  habitats  suitable  tor 
Florida  mice  and  golden  mice  were  available,  yet  none  were  trapped  in  the 
three-year  effort.  Additional  trapping  elsewhere  on  the  Cape  tailed  to 
reveal  their  presence.  WHh  respect  to  the  Florida  mouse,  viable  popula- 
tions existed  along  the  !lappy  Creek  road  and  adjacent  to  Route  3 north  of 
Banana  Creek  (Ehrhart  1976;  Stout  personal  observation).  Perhaps  these 
areas  mark  the  eastern  and  southern  limits  of  Florida  mice  on  Merritt 
Island.  Almost  surely,  the  golden  mouse  is  to  be  found  in  the  older, 
extensive  stands  of  slash  pine  south  of  Banana  Creek  on  the  cain  island. 

Numbers  of  small  mammals  reported  from  selected  habitats  in  Florida 
are  summarized  in  Table  65. 
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Table  65.  Nu;nber  and  relative  abundance  of  trappable  small  manmal  species  in 
Florida  habitats  (adapted  from  Layne,  1974:  32). 


Habitat 

No.  of 

Examples  Studies 

No.  of  species 
(mean  and  range) 

Nesic  hammock 

3 

2.7  (2-3) 

Coastal  hammock 

1 

1 

Live  o.k  hammock 

1 

1 

Hydric  hammock 

2 

2 (1-3) 

FI atMOOds 

7 

2.3  (1-5) 

Sand  pine  scrub 

2 

2.5  (1-4) 

Palmetto-oak  scrub 

1 

2 

Oldfield 

1 

3 

Marginal  thicket 

2 

5 (3-7) 

Pond  border 

1 

5 
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Population  Dynamics 

The  cotton  rat  on  Merritt  Island  underwent  a complete  cycle  of 
abundance  from  1976  to  the  end  of  1978.  Komarek  (1937)  Odun  (1955)  and 
Haines  (1963;  1971)  have  described  the  cycle  of  abundance  of  cotton  rats 
as  varying  from  two  to  five  years  in  length  from  extremes  of  low  and  high 
densities.  Krebs  and  layers  (1974)  recognized  the  population  fluctuations 
of  voles  (e.g. . Microtus  sp.)  and  other  cycling  small  manmals  as  having 
four  distinct  phases:  increase,  peak,  decline,  and  low. 

The  increase  phase  of  growth  was  most  clearly  shown  on  Wisconsin 
Village  where  cotton  rat  nunbers  increased  exponentially  from  June  until 
October  (Figures  5 A 12).  The  peak  phase  of  the  cycle  was  of  short  dura- 
tion and  lasted  from  October  until  January  1977.  Approximately  90  ani- 
mals were  known  to  be  alive  at  that  time  (S2/hectare;  25/acre).  Layne 
(1974),  based  on  an  intensive  literature  review,  concluded  that  9-10 
cotton  rats  per  acre  were  the  highest  population  levels  known  from  Flori- 
da flatwoods  habitats.  In  Kansas,  Fleharty  et  al.  (1972)  followed  a pop- 
ulation cycle  from  a low  of  0.2  per  hectare  to  a high  of  20.6  per 
hectare.  In  summary,  both  the  increase  and  peak  phases  of  the  cotton  rat 
cycle  were  unusual  in  that  growth  was  extretnely  rapid,  very  high  densi- 
ties were  achieved,  and  the  duration  of  the  peak  was  short.  Similar 
patterns  were  apparent  elsewhere  on  Merritt  Island  (Figure  12). 

The  decline  phase  of  the  cotton  rat  cycle  wos  typical  of  what  has 
been. referred  to  in  the  literature  as  a Type  H decline,  so  named  after 
Hamilton  who  first  described  it  from  a meadow  vole  (Microtus  pennsylvan- 
icus)  population  cycle  in  New  York  (Krebs  and  Myers  1974).  A Type  H 
decline  is  characterized  as  having  a partial  recovery  following  a peak 
and  a subsequent  continuation  of  the  decline.  Such  declines  have  been 
reported  for  Microtus  californicus  (Krebs  1966) , Clethriononys  rufocanus 
(Kalela  1957),  and  Microtus  ochrogaster  (Gaines  and  Krebs  1971) , but  not 
for  cotton  rats. 

Cotton  rats  on  Merritt  Island,  as  represented  by  population  behav- 
ior on  three  study  site:,  increased  in  the  fall  of  1976,  declined  in 
early  1977,  recovered  in  the  summer  or  fall  of  1977,  and  declined  to 
minimum  numbers  the  spring  of  1978  (Figure  12).  Low  and  variable  numbers 
of  cotton  rats  were  observed  on  the  three  study  sites  during  the  remain- 
der of  1978  and  into  early  1979. 

Population  theory  and  empirical  evidence  on  cotton  rat  population 
from  Merritt  Island  (Ehrhart  1976;  this  study)  strongly  suggested  a 
recovery  and  likely  resumption  of  the  increase  phase  of  the  cycle  in  the 
summer  and  fall  of  1979. 

Cotton  mice  were  found  cn  all  four  study  areas  on  Merritt  Island. 
The  population  trends  were  markedly  different  on  each  area  (Figure  13). 
Numbers  at  Happy  Hammock  increased  from  June  1976  until  March  1977  when  a 


Figure  12. 


Wiaconsin  Village  Grid 


Figure  13.  Trend  in  numbers  of  cotton  mice  on  the  four  study  areas,  1976-79. 


inlnlinum  of  35  per  hectare  was  presc.tt  (Figure  7).  Cotton  mice,  as  is 
characteristic  of  the  genus  Peroayscuj  (Terman  1968),  tend  to  occur  at 
rather  low  densities  with  a few  unusual  increases  in  abundance.  For 
example,  French  et  al.  (1975)  indicated  the  seasonal  variation  to  be  3.7- 
6.7  cotton  mice  per  hectare.  Clearly,  an  unusual  population  growth  was 
observed  at  Happy  Hammock.  Survival  during  the  period  of  Increase  was 
not  notably  better  than  at  other  times  (Appendix  Figure  125);  however, 
the  intensity  of  breeding  appeared  to  be  responsible  for  the  changes 
(Appendix  Figure  126).  Following  the  decline  of  cotton  mice  from  peak 
numbers,  minimum  numbers  remained  at  8-11  per  hectare  for  several  months. 
These  levels  exceeded  those  reported  by  HeCarley  (1954)  in  east  Texas 
(5. 6-6. 6 per  hectare  in  January  and  February).  The  nimiber  of  cotton  mice 
(4-5  per  hectare)  on  the  Happy  Hammock  area  at  the  end  of  stu(iy,  although 
reduced  relative  to  previous  years,  still  remained  within  the  range  of 
seasonal  variation  as  reported  by  French  et  al.  (1975). 

Nunbers  of  cotton  mice  known  to  be  alive,  were  substantially  higher 
on  the  Happy  Hammock  grid  than  on  the  other  study  areas  during  1976  and 
the  first  half  of  1977  (Figure  13).  Also,  abundance  of  cotton  mice  at 
Happy  Hammock  was  greater  than  on  the  other  grids  each  summer  of  the 
stujy.  The  overall  trend  in  cotton  mouse  abundance  at  Happy  Hammock  was 
very  similar  to  the  data  provided  by  Pearson  (1953)  from  a live  trapping 
study  of  Gulf  Haninock,  Florida. 

Densities  of  cotton  mice  at  the  Wisconsin  Village  grid  (flatwoods) 
exceeded  7 per  hectare  in  Nay-June  1977  and  again  in  March  1978  (Figures 
7 and  5).  These  densities  were  similar  to  those  reported  by  Layne  (1974) 
from  flatwoods  near  Gainesville,  Florida  where  cotton  mice  peaked  at  7 
per  hectare. 

The  performance  of  cotton  mice  populations  on  Cape  Canaveral  (dune 
scrub  and  beach  grids)  was  similar  to  the  Wisconsin  Village  data  (Figure 
13).  Numbers  on  the  dune  scrub  ranged  from  3-6  per  hectare  and  exceeded 
7 per  hectare  in  July  1977.  Cotton  mice  on  the  beach  grid  exceeded  7 per 
hectare  only  once  prior  to  January  1979  (Figure  9).  The  population 
peaked  at  ca.  14  per  hectare  and  was  substantially  below  the  maximum  of 
35  per  hectare  reported  fo  Happy  Haninock  (Figure  7).  No  data  were 
discovered  on  cotton  mice  densities  or  population  trends  in  habitats 
comparable  to  those  studies  on  Cape  Canaveral. 

The  beach  mouse  was  restricted  to  the  two  Cape  Canaveral  study 
sites.  Literature  on  beach  mice  suggested  that  the  populations  would  be 
restricted  to  coastal  dunes,  i.e.,  areas  with  sea  oats  (Bowen  1968)  and 
the  presence  of  "beach"  mice  at  the  dune  scrub  area  (1  Ion  from  the  coast- 
line) was  unexpected. 

A comparison  of  population  trends  of  beach  mice  over  the  years  of 
study  indicated  greater  numbers  (densities)  were  usually  present  on  the 
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beach  grid  than  on  the  dune  scrub  (Figure  14).  A marked  divergence  In 
the  populations  was  evident  in  1976  ^nd  early  1977,  and  again  in  late 
197d  and  early  197V.  During  these  periods,  populations  on  the  dune  scrub 
were  considerably  higher  than  those  on  the  beach.  Beginning  in  October 
1978,  mice  on  the  beach  grid  exhibited  an  exponential  increase  which 
peaked  at  ca.  64  animals  per  hectare.  This  density  exceeded  ar\y  previ> 
ously  reported  for  beach  mice.  (This  is  a minimum  estimate  because  of 
the  modest  trappability  of  this  subspecies  [Appendix  Figure  1273).  For 
example,  Blair  (1951)  reported  ca.  3 individuals  per  hectare  of  the  sub- 
species leucocephalus  on  Santa  Rosa  Island.  Rand  and  Host  (1942) 
reported  1 9. 5 per  hectare  of  the  subspecies  rhoadsi  near  Lake  Placid.  No 
long-term  grid  studies  have  been  done  on  the  subspecific  form  of  beach 
mouse  found  on  Cape  Canaveral. 

A combination  of  high  survival  (Appendix  Figure  148)  and  reproduc- 
tion apparently  contributed  to  the  high  densities  of  beach  mice  on  the 
beach  site  in  the  last  months  of  study.  An  extra  trapping  effort  (Extine 
and  Stout,  unpublished)  around  the  beach  grid  failed  to  demonstrate 
either  immigration  or  emigration  as  important  factors  in  the  population 
growth. 


Ooiiographic  Patterns 

Survival  time  (residency)  of  small  mammals  on  the  trapping  grids 
provided  an  indication  of  how  long  these  animals  might  be  expected  to 
renain  in  the  trappable  p'pulation.  Losses  represented  either  death  on 
the  grid  or  emigration  from  the  area. 

Cotton  rats,  cotton  mice  and  beach  mice  survived  an  average  of  2-3 
months  after  their  initial  capture  (Table  66).  Cotton  rats  were  the 
shorter  lived  of  the  small  mammals.  Males  survived  an  average  of  2.0 
months,  whereas  females  survived  2.4  months.  I.ayne  (1974)  indicated 
little  difference  in  reside  cy  time  among  sex  and  age  groups  of  cotton 
rats.  Their  average  survival  time  was  approximately  3 months. 

Female  cotton  mice  survived  3.5  months  as  compared  to  3.0  months 
for  males.  These  survival  times  appeared  similar  to  those  indicated  in 
the  literature.  For  a flatwoods  habitat,  Layne  (1974)  reported  an  aver- 
age of  1.7  months.  On  the  other  hand,  McCarley  (1954),  in  lowland 
forests  in  eastern  Texas,  fou  cotton  mice  survived  on  the  average  of 
4-5  months. 

In  contrast  to  cotton  rats  and  mice,  male  beach  mice  survived 
Letter  (3.29  months)  than  females  (2.96  months).  No  other  comparable 
d'.'ta  for  the  subspecies  are  known  to  exist. 
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Figure  14.  Trend  in  nunbers  of  beach  mice  on  the  two  study  areas,  1976-79 


Table  66.  Survival  time  in  montiis  of  small  mairanals  on  the  trapping  grids, 
Merritt  Island,  1976-79.  All  age  classes  are  pooled  by  sex, 
species,  and  trapping  grid. 


Average  number  of  months  survived 
per  individual 

Femal e 

r Male 

n 

Cotton  Rat 
(Signiodon  hispidus) 

2.96 

(159)  3.29 

(159) 

Cotton  Mice 
(P.  gossypinus) 

3.56 

(122)  3.03 

(158) 

Beach  Mice 

(Peromyscus  polionotus) 

2.45 

(180)  2.00 

(226) 
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Age  structure  of  small  mammals  follows  a typical  pattern  of  change 
from  month  to  month,  and  reflects  survival  and  reproductive  success.  The 
live  trapping  studies  reported  he  9 did  not  provide  a direct  measure  of 
reproductive  success  as  might  be  obtained  from  autopsy  of  breeding 
females.  Rather,  captu  ed  animals  were  classified  into  relative  age 
classes  by  body  weight  or  pelage  features.  All  the  age  structure  data 
for  cotton  rats,  cotton  mice  and  beach  mice  were  summarized  to  provide  a 
composite  age  structure  for  a typical  year. 

Juvenile  cotton  rats  were  a very  small  proportion  of  the  population 
from  March  to  September  (Figure  15).  The  proportion  of  juveniles 
increased  to  about  42  percent  in  October  and  November  and  diminished  to 
20  percent  by  February.  SubaduHs  were  present  throughout  the  year  and 
dominated  the  age  structure  in  February  and  March.  Adults  composed  60 
percent  or  more  of  the  individuals  from  April  through  September.  Survi- 
val of  and  successful  reproduction  by  adult  cotton  rats  during  the  summer 
months  are  necessary  to  ensure  recruitment  of  young  animals  into  the 
population  during  October  and  November. 

Adult  cotton  mice  dominated  the  age  structure  of  the  population 
throughout  the  year  (Figure  16).  After  the  peak  rec’^uitment  of  juveniles 
in  October  and  November,  64  percent  of  the  population  was  classified  as 
adult.  Trappable  juveniles  were  not  present  from  March  through  July. 
Subadults  composed  from  21  to  31  percent  of  the  age  structure  from  Novem- 
ber through  February.  Layne  (1974)  did  not  provide  a monthly  breakdown 
of  the  age  structure  of  the  cotton  mice  in  his  study,  however,  he  indi- 
cated 80  percent  of  the  population  was  adult.  Juveniles  were  probably 
inadequately  sampled  in  Layne* s work  as  well  as  in  the  trapping  on 
Merritt  Island. 

Juvenile  and  subadult  beach  mice  were  present  throughout  the  year, 
but  in  greatest  proportions  from  August  until  January  (Figure  17).  More 
than  80  percent  of  the  population  was  adult  between  January  and  August. 

As  in  the  case  of  cotton  mice,  juveniles  were  probably  not  trapped  in 
proportion  to  their  relative  abundance  in  the  field  populations. 

Based  on  the  infonnation  on  age  structure  of  cotton  rats,  cotton 
mice  and  beach  mice,  it  appeared  that  the  live  trapping  underestimated 
the  abundance  of  juveniles.  Bias  against  trapping  juveniles  was  probably 
greatest  for  beach  mice,  less  so  for  cotton  mice,  and  least  for  cotton 
rats. 


Proportions  of  males  and  females  in  the  trappable  populations  were 
near  unity  when  pooled  over  the  entire  study  (Table  67).  The  only  excep- 
tion was  the  cotton  rat  on  the  dune  scrub  where  significantly  more  males 
were  captured  (X^  = 4.38;  1 df;  p <.05). 
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Figure  16.  Monthly  variation  in  age  structure  of  cotton  mice  (Perotnyscus  gossypi nus ) populations  on 
Merritt  Island,  1976-79,  Monthly  samples  from  Wisconsin  Village  and  Happy  Hammock  were 
averaged  over  the  complete  studyc  Juveniles  are  indicated  by  stippled  bars;  subadults  by 
lined  bars;  and  adults  by  open  bars. 


Figure  17.  Monthly  variation  in  age  structure  of  heach  mice  (Peromyscus  polionotus)  populations  oi 
Cape  Canaveral,  Merritt  Island,  1976-79.  Monthly  samples  from  the  beach  and  dune  scru 
grids  were  averaged  over  the  complete  study.  Juveniles  are  indicated  by  stippled  bars 
subadults  by  lined  bars;  and  adults  by  open  bars. 


Table  67.  Sex  ratio  of  major  small  mammal  species  based  on  pooled 
trap-recapture  data,  June  1976  - March  1979. 


Males: 


Site 

Species 

Males 

Females 

Females 

Chi-Square 

Wisconsin  Village 

Cotton  Rat 

293 

305 

.96 

.24 

Cotton  Mouse 

99 

87 

1.14 

.77 

Happy  Hammock 

Cotton  Mouse 

237 

197 

1.20 

3.70 

Beach  Grid 

Beach  Mouse 

401 

406 

.98 

.03 

Cotton  Rat 

74 

64 

1.16 

.72 

Dune  Scrub 

Beach  Mouse 

135 

119 

1.13 

1.00 

Cotton  Rat 

117 

85 

1.31 

4.38* 

^Significant  at  p <.05 
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Reproduct'on  is  the  major  population  force  for  increase  in  "no-mal"  popi- 
lations.  It  is  seasonal  in  occurrence  and  intensity  amony  rnanm^!  (Smith 
1974).  An  external  character,  enlarged  nipples,  was  recorded  as  an  index 
of  immediate  past,  present,  or  pending  lactation.  The  small  mammals  were 
found  to  follow  somewhat  similar  seasonal  patterns  with  respect  to  the 
prevalence  of  this  character  (Figur-.  18).  A late  spring  and  early  surnnei 
depression  in  female  reproductive  activity  was  apparent  for  the  three 
species.  Femai?  beach  mice  showed  a pronounceu  breeding  effort  luring 
July  and  August.  Cotton  mice,  in  contrast,  peaked  in  September  and  Octo- 
ber and  again  in  December.  Female  cotton  rats  with  enlarged  nipples  were 
notable  in  that  the  proportion  in  the  population  was  low  (20-24  percent) 
during  the  height  of  breeoing  season  in  August  and  September  and  from 
December  through  March.  Cotton  rats  were  not  found  to  lactate  during  the 
w’-iter  at  Gainesville  (Layne  1964). 

The  incidence  of  breeding  males  among  the  small  mammals  showed  a 
major  peak  in  late  sinwer  (Figure  19).  Cotton  rats  and  beach  mice  peaxed 
in  August  (77  percent  with  descended  testes);  ..hereas,  cotton  mic  peaked 
in  September.  The  proportion  of  potetitially  breeding  males  among  the 
beach  mice  neve,  decreased  below  10  percent  in  any  month.  Both  cotton 
rats  (January)  and  cotton  mice  (May  and  June)  appeared  to  cease  produc- 
tion at  some  time  during  the  annual  cycle. 


Small  Mammals  as  Indicators  of  Ecosystem  Change 

The  objective  of  this  “^ark  was  to  document  the  species  composition  and 
seasonal  dynamics  of  small  mammal  populations  in  four  of  the  plant  community 
types  identified  in  the  baseline  habitat  inventory.  A vertebrate  group  was 
included  because  habitat  inventories  focused  on  plant  community  analysis  allow 
only  partial  assessment  ot  the  ecological  status  of  landscapes.  Change  is 
inherent  and  expected  in  ecological  status  of  landscapes.  Ci  -in'^e  is  inherent 
and  expected  in  ecosystems,  and  the  impact  of  changes  should  be  interpreted  at 
various  levels  in  the  trophic  structure.  Small  mammals  were  selected  as  indi- 
cators of  change  in  habitat  quality  because  of  their  sensitivity  to  er-iron- 
mental  conditions,  c.g. , rainfall  and  primary  production  (Whitford  19/o;  Tast 
and  Kalela  1971)  and  vegetative  cover  (Goertz  1964).  Because  of  their  local 
abundance,  sedentary  nature,  and  trappabil ity,  small  manmals  are  usrful  in 
continuous  inventory  programs. 

Results  of  monthly  live-trapping  beginning  in  July  1976  suggested  certain 
ci'nclusions  with  respect  to  habitat  evaluation  and  environmental  monitoritig  on 
Merritt  Island. 

Monitoring  small  mammals  to  evaluate  change  in  ’>abitat  quality  sho_ 
concentrate  on  variation  in  niimber  and  composition  of  the  suite  of  species  in 
a particular  habitat,  and  o.i  the  variation  in  population  size  or  the  domi^’ant 
species.  In  the  Merritt  Island  studies,  we  believe  that  a shift  in  tne  number 
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Figure  18.  Monthly  variation  in  reproduct  . activity  of  female  small  mammals  as  indicated  by  the 

occurrence  cf  enlarged  nipples.  Samples  were  averaged  over  all  months  and  grids,  1976-1979. 


Figure  19.  Monthly  variation  in  reproductive  activity  of  male  small  mamnals  as  indicated  by  the 

presence  of  descended  testes.  Samples  were  averaged  over  all  months  and  grids,  1976-1979. 


of  species  trapped  within  a month  or  season  may  provide  an  early  sign  of  eco- 
systen  level  stress,  when  compared  with  past  trends.  Another  Indicator  of 
concern  's  the  status  of  the  dominant  species.  (A  habitat  may  support  more 
than  one.;  Dominance  In  this  context  implies  a species  that  Is  neither  cyclic 
In  Its  population  fluctuations  nor  typically  rare  or  near  the  limit  of  its 
tolerance  for  the  prevailing  habitat  conditions.  We  believe  that  evaluation 
of  the  population  status  of  subordinate  species  usually  is  problematical 
because  of  sample  variation.  A shift  In  species  number  may  Indicate  randon 
changes  In  habitat  quality;  while  a change  In  the  status  of  a dominant  species 
that  Is  coupled  with  a shift  in  species  diversity  will  be  Indicative  of 
fundamental  change  in  habitat  quality. 

Concurrent  tiapplng  In  contrasting  vegetation  types  provides  valuable 
Insight  Into  spatl and  temporal  dynamics  of  small  raaumal  populations  not 
available  from  a single  habitat  type  study  (Figure  12  and  14).  For  example, 
the  fact  that  cotton  rat  abundance  diminished  to  very  low  levels  In  March  and 
April  of  1978,  could  be  termed  a general  phenomenon  because  the  decline 
occurred  In  three  plant  community  types.  Local  perturbations  would  not  lead 
to  such  population  behavior.  In  addition,  data  from  different  combinations  of 
dominant  small  mammals  facilitates  analysis  af  change  and  causal  relations. 
This  consideration  Is  especially  Important  when  man-induced  stresses  may  be 
chronic  and  local  in  occurrence. 

Agencies  with  limited  resources  cannot  be  expected  to  carry  out  long-term 
intensive  trapping  to  augment  baseline  studies.  An  alternative  might  be  to 
sample  du.  Ing  one  season  per  year.  Seasonal  patterns  in  mlnlmati  numbers  of 
dominant  small  mammals  on  Merritt  Island  reveal  considerable  variation  (Table 
68).  Moreover,  it  appears  that  the  optimal  season  for  trapping  varies  with 
both  habitat  type  and  species  of  dominant  rodent. 


Summary 


The  number  of  species  routinely  trapped  on  the  study  areas  ranged  from 
one  to  three.  Cotton  rats  (Sigmodon  hispidus)  and  cotton  mice  (Peromyscus 
gossypinus)  were  the  dominant  species  on  the  Wisconsin  Village  grid.  Golden 
mice  (Ocfirotoinys  nuttalll),  Florida  mice  (Peromyscus  florldanus),  and  occa- 
sionally rice  rats  (Orylomys  palustrls)  were  also  captured.  Variation  in 
cotton  rat  abundance  between  years  was  substantial.  In  contrast,  the  cotton 
mouse  was  very  stable  In  abundance. 

Cotton  mice  predominated  on  the  Happy  Hammock  grid,  with  occasional  cap- 
tures of  golden  mice.  Between  year  variation  In  abundance  of  cotton  mice  was 
greater  than  on  the  Wisconsin  Village  grid. 

Beach  mice  (Pero.nyscu'^  pollonotus),  cotton  mice,  and  cotton  rats  were  the 
resident  rodents  on  the  beach  grid.  A few  roof  rats  (Rattus  rattus)  were 
captured.  Beach  mice  were  most  abundant,  followed  by  cotton  mice  and  cotton 
rats. 


Table  68.  Seasonal  variation  In  minimum  nunbers  of  the  dominant  rodent 
i species  In  four  habitat  types  on  Merritt  Island,  Florida,  1976-79. 

The  trapping  areas  are  3.5  acres  (1.4  ha)  with  the  exception  of  the 
hainnock  which  Is  2./  acres  (1.1  ha). 


Habitat  Type 
(Rodent ; 

Mean  mlnimmn  numbers  (coefficient  of 
variation  x 100)  and  sample  size 

Spring® 

Summer 

Fall 

Winter 

Pine  Flatwoods 
(Peroiqyscus  gossypinus) 

10(19)6 

6(50)9 

5(29)9 

6(41)7 

Hammock 

(Peromyscus  gossypinus) 

23(63)6 

16(27)9 

14(70)9 

18(68)7 

Coastal  Scrub 
(Peroniyscus  pollonotus) 

17(37)6 

7(55)8 

5(54)9 

10(35)7 

Coastal  Dunes 
(Peronorscus  pollonotus) 

19(21)6 

17(18)8 

20(31)7 

22(46)7 

^Spring:  March-May;  Summer:  June-August;  Fall;  September-November; 

Winter;  Oecaisber-Feb  uary. 
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Beach  mice,  cotton  rats,  and  cotton  mice  were  found  on  the  dune  scrub 
arid.  Abundance  of  the  three  species  was  relatively  similar.  Year-to-year 
variation  in  nimbers  was  not  very  great. 

During  the  period  of  stu^y,  three  of  the  species  reached  unusually  high 
population  densities.  Cotton  rats  underwent  a population  increase  to  peak 
numbers  on  all  areas  except  the  hammock  during  the  fall  and  early  winter  of 
1976-77.  Numbers  tended  to  decline  in  early  1977  and  never  recovered  to 
previous  levels.  Cotton  rats  declined  to  minimum  levels  on  all  three  study 
areas  in  early  spring  of  1978.  They  appeared  to  be  recovering  in  abundance  as 
the  study  ended. 

Cotton  mice  were  unusually  abundant  on  the  Happy  Hammock  grid  in  late 
1976  and  the  first  several  months  of  1977.  This  population  never  again 
reached  the  density  observed  in  the  winter  of  1976-77.  Nonetheless,  cotton 
mouse  abundance  during  the  last  two  years  of  study  was  comparable  to  densities 
reported  in  the  literature  from  elsewhere  in  the  species  range.  It  is  note- 
worthy that  the  cotton  mouse  did  not  achieve  exceptional  densities  on  the 
other  three  study  areas  (i.e. , Wisconsin  Village,  beach  grid  and  dune  scrub). 

Beach  mice  exhibited  an  exponential  increase  in  numbers  on  the  beach  grid 
near  the  end  of  the  study.  The  increase  started  in  October,  1978  and  contin- 
ued through  March,  1979.  A parallel  increase  was  not  observed  on  the  dune 
scrub  grid. 

Survival  time  of  rodents  on  the  trapping  grids  was  from  2-3  months. 

Female  cotton  rats  and  cotton  mice  survived  slightly  longer  than  males.  In 
contrast,  male  beach  mice  outlived  females.  Among  the  species  cotton  mice 
survived  in  the  trappable  population  for  the  longest  time. 

The  age  structure  of  cotton  rat  populations  typically  included  juveniles, 
subadults,  and  adults.  Adults  composed  60  percent  of  the  population  from  June 
to  September.  Juveniles  were  present  in  all  months  except  April  and 
represented  44  percent  of  the  population  in  October  and  November.  Few 
subadults  were  observed  in  late  suumer,  but  they  were  fairly  common  in  other 
months. 

Aduits  dominated  the  age  structure  of  cottor.  mice  populations.  Juveniles 
were  present  from  October  until  February,  and  subadults  were  trapped  in  all 
months  except  September. 

Adults  c-mposed  80  percent  or  more  of  beach  mice  populations  from 
Februarv  to  July.  Juveniles  were  poorly  represented  in  the  population  in  all 
months.  Nearly  40  percent  of  the  beach  mice  were  subadult  or  juvenile  in 
October,  November  and  Decanber. 

Sex  ratios  of  most  rodent  species  teiided  to  be  near  unity.  However,  the 
sex  ratio  of  cotton  rats  on  the  dune  scrub  grid  was  significantly  (p<.05) 
skewed  toward  males. 
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Breeding  biology  was  studied  by  observation  of  external  characteristics 
of  reproductive  organs.  Female  cotton  rats  were  in  reproductive  conditions  In 
every  month,  however,  breeding  did  not  occur  In  every  month  every  year.  The 
major  perloo  of  reproduction  (as  Indicated  by  enlarged  manmarles)  was  from 
August  through  Decenber.  Female  cotton  mice  were  In  reproductive  condition  In 
every  month,  but  not  in  every  month  every  year.  Cotton  mice  tended  to  delay 
their  major  breeding  until  Septenber  and  to  continue  through  March.  Female 
beach  mice  bred  from  July  until  May,  with  peaks  of  activity  In  August  and 
January. 

The  potential  of  males  to  breed  was  determined  by  the  presence  of 
descended  testes.  The  proportion  of  male  cotton  rats  with  descended  testes 
Increased  from  0 percent  In  January  to  nearly  80  percent  In  August  and 
declined  thereafter.  Male  beach  mice  followed  a similar  pattern,  but  did  not 
decline  to  complete  Inactivity  In  the  winter  months.  Cotton  mice  were  more 
variable  than  the  other  species.  Males  showed  a major  peak  of  activity  In 
August  and  September,  a secondary  peak  In  December,  and  a minor  period  of 
activity  In  February  and  March. 


Conclusions 

1.  The  species  of  small  mammals  studied  are  not  equally  adapted  to  the  four 
plant  community  types.  Cotton  rats  achieve  their  greatest  abundance, 
both  monthly  and  overall  average,  on  the  pine  flatwoods  site.  Snail er 
nunbers  are  to  be  expected  on  the  dune  scrub  (coastal  scrub)  a id  beach 
(coastal  dunes).  Cotton  mice  are  most  abundant  in  the  hammock;  however, 
they  are  ubiquitous  In  other  community  types  on  Merritt  Island.  The  most 
habitat  specific,  or  specialized,  rodent  for  which  data  exist  Is  the 
beach  mouse.  Substrate  and  vegetation  preferences  limit  the  distribution 
of  this  species  to  coastal  dunes  on  Merritt  Island,  except  for  Cape  Cana- 
veral, where  it  is.  widespread. 

Small  mammal  populations  on  the  Merritt  Island  study  sites  underre.‘>t 
considerable  variation  in  abundance  from  year-to-year.  This  variation  is 
normal  and  well  documented  by  previous  work  on  Merritt  Island  (Ehrhart, 
1976)  and  elsewhere  in  the  southeastern  U.S.  (Odum,  1955;  Layne,  1974; 
Smith  et  al.,  1974).  Of  the  species  studied,  cotton  rats  are  capable  of 
the  most  extreme  population  oscillations.  However,  any  of  these  rodent 
species  are  able,  on  occasion,  to  increase  to  high  densities.  Variation 
in  minimui)  tumbers  of  the  dominant  species  is  described  as  the  mean 
number  expected  per  month  with  the  associated  standard  error.  Any  future 
determinations  of  small  mammal  abundance  should  be  Interpreted  with 
reference  to  this  baseline. 
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3.  Structural  attributes  of  small  mammal  populations  are  a valuable  source 
of  orrelative  information  which  often  proves  helpful  in  understanding 
variation  in  density.  Age  structure  of  cotton  rat  populations  in  the 
live  trapped  samples  appears  to  be  representative.  However,  juveniles 
are  underestimated  by  live  trap  captures  of  cotton  mice  and  particularly 
beach  mice.  Shifts  in  age  structure  are,  then,  features  to  be  monitored 
and  correlated  with  other  population  attributes.  Likewise,  equal  numbers 
of  males  and  females  are  indicated  among  the  small  manmals  at  present  and 
trends  away  from  unity  may  be  regarded  as  unusual. 

Any  unusual  mortality  affecting  small  mammal  populations  in  spring  and 
early  sunmer  may  have  a pronounced  influence  on  population  dynamics  in 
ensuing  months.  This  is  because  breeding  by  the  various  species  is 
concentrated  between  August  and  December.  If  live  trapping  in  the  early 
summer  suggests  a few  adults  are  present,  a modest  increase  or  even 
declining  numbers  of  small  mammals  may  be  anticipated. 
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Table  2.  Coverage,  relative  coverage,  frequency  and  relative  frequency  of 
the  herbaceous  layer.  Happy  Hamock,  SuHier,  1976.  Values  are  percentage 
based  on  49  plots.  2 x 5 da  each. 


Species 

Coverage 

Relative 
Coverage  Z 

Frequency 

Relative 
Frequency  Z 

Oplisnemis  setarius 

0.41 

2.8 

0.06 

8.1 

Toxicodendron  radlcens 

0.25 

1.7 

0.10 

13.5 

Panicum  Joorll 

0.05 

0.3 

0.02 

2.6 

Mlkania  scandens 

0.05 

0.3 

0.02 

2.6 

Ponthieva  raceaosa 

0.03 

0.2 

0.02 

2.6 

Arisaema  trlphyllum 

0.81 

5.6 

0.04 

5.4 

()ephrolepis 

cordifolia 

12.91 

88.8 

0.49 

64.9 
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Table  J.  Density,  relative  density,  fraquaiicy  and  relative  frequency  ot  shrubs, 

tree  seedlings  and  vines  to  Happy  Hannock,  Susner,  1976.  Data  are  *« 

% 

from  49  plots  1 m^  in  area. 


Species 

No.  |er 

Relative 
Density  (X) 

Frequency 

Relstlve 
Frequency  X 

Parses  palustris 

0.02 

0.1 

0.02 

0.5 

Psychotria  nervosa 

S.69 

35.6 

0.82 

22.1 

Psychotria  sulsneri 

1.59 

9.9 

0.06 

1*6 

Nactandra  coriacea 

2.67 

16.7 

0.73 

19.9 

Myrsine  guianensia 

3.36 

21.1 

0.75 

20.4 

Acer  rubrum 

0.10 

0.6 

0.10 

2.7 

Citrus  sinensis 

0.08 

0.5 

0.08 

2.2 

Toxicodendron  radicans 

0.67 

4.2 

0.28 

7.7 

Myrclanthes  fragrans 

0.92 

5.7 

0.30 

8.3 

Quercus  Virginians 
var.  virginiana 

0.06 

0.3 

0.06 

1.6 

Ulaus  americana 
var.  floridana 

0.5 

0.08 

2.2 

Sabal  palmetto 

0.12 

0.7 

0.08 

2.2 

Parthenocissus 
quinque  folia 

0.16 

1.0 

0.10 

2.7 

Mikania  scandens 

0.16 

1.0 

0.04 

1.0 

Ipomoea  alba 

0.02 

0.1 

0.02 

0.5 

Celt  is  laevigata 

0.10 

0.6 

0.06 

1.6 

Horus  rubra 

0.04 

0.2 

0.02 

0.5 

Ampelppsis  arborea 

0.02 

0.1 

0.02 

0.5 

Smilax  bona-nox 

0.04 

0.2 

0.02 

0.5 

Matelea  suberosa 

0.02 

0.1 

0.02 

0.5 
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Table  4. 


Density,  frequency  and  basal  area  of  tree  species  in 
Happy  Hnmnook,  Sumner,  1976. 


Species 

No.  per 
100 

Frequency 

X 

Basal  Area  ^cm  ) 
per  100  m 

Morus  rubra 

2.8 

30.6 

225 

Sabal  palmetto 

7.0 

69.3 

4,918 

Nectandra  corlacea 

8.5 

65.3 

188 

Citrus  sinensis 

0.2 

6.1 

6 

My r sine  Ruianensis 

3.4 

36.7 

42 

Hyrcianthes  fragrans 

0.8 

10.2 

21 

Ulmus  americana  var. floridana 

0.5 

10.2 

75 

Forestiera  segregata 

0.1 

2.0 

1 

Bumelia  reclinata 

0.1 

2.0 

1 

Celt is  laevigata 

0.8 

8.1 

56 

Acer  negundo 

0.1 

2.0 

56 

Ficus  aurea 

0.1 

2.0 

70 

Quercus  virginiana  var. 
virginana 

0.4 

6.1 

3,182 

Persea  palustris 

O.l 

2.0 

1 

I’ablp  5.  Importance  valuen  (IV  ■ relative  density  + relative  frequency 
-t-  relative  dominance)  of  tree  species  in  Happy  HasMOck, 
Sunnier,  1976. 


Species 

Relative 

Density 

Relative 

Frequency 

Relative 

Dominance 

IV 

IV 

Rank 

Morus  rubra 

11.0 

12.1 

2.54 

25.6 

5 

Sabal  palmetto 

27.0 

27.4 

55.57 

110.0 

1 

Nectandra  coriacea 

33.0 

25.8 

2.13 

60.9 

2 

Citrus  sinensis 

1.0 

2.4 

0.07 

4.10 

8 

Myrsine  guianensis 

13.0 

14.5 

0.48 

27.9 

4 

Myreianthes  fragrans 

3.0 

4.0 

0.24 

7.2 

6 

Ulnius  americana  var. 
f loridana 

2.0 

4.0 

0.84 

6.8 

7 

Forest iera  segregate 

0.5 

0.8 

0.02 

0.2 

11 

Bumella  reclinata 

0.5 

0.8 

0 02 

0.2 

11 

Celtls  laevigata 

3.0 

3.2 

0.64 

6.8 

7 

Acer  negundo 

0.5 

0.8 

0,64 

0.8 

10 

Ficus  aurea 

0.5 

0.8 

0.79 

0.9 

9 

Quercus  vlrginiana  var. 
virginiana 

i.5 

2.4 

35.95 

39.8 

3 

Persea  palustris 

0.5 

0.8 

.00 

0.1 

12 
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Table  6.  Covers^,  relative  coverage,  frequency  and  relative  frequency 
of  tbe  hetbaoeous  layer,  Indian  River  Kannock,  Sumer,  1976. 
Values  are  percentage  based  on  30  plots  2 x 5 dm  each. 


Species 

Coverage 

Relative 
Coverage  X 

R^requency 

Relative 
Frequency  X 

Nephrolepis  oordifolla 

30.00 

56.25 

6.0 

33.33 

Opllsnenus  setarlus 

17.50 

32.81 

6.0 

33.33 

Thelypteris  normalls 

5.00 

9.37 

3.0 

16.66 

Panloin  joorll 

0.83 

1.55 

3.0 

16.66 
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Table  7.  Density,  relative  density,  frequency  and  relative  frequency 


1) 


of  shrubs,  tree  seedlings  and  vines  in  Lidlan  River 

2 

Hanmodc.  Sinner.  1976.  Data  are  from  30  plots  1 m in 
area. 


Species 

No.^Per 

Releative 
Density  X 

Frequency 

Relative 
Frequoicy  X 

Senbucus  sinpsonii 

0.03 

0.2 

3.0 

1.0 

Quercus  laurifolia 

0.63 

4.8 

43.0 

14.8 

1 

Sabal  palmetto 

4.66 

35.8 

66.0 

22.7 

Zanthoxylixn  clava-herculis 

0.06 

0.4 

6.0 

2.0 

Nectandra  coriacea 

2.16 

16.5 

46.0 

15.8 

Shdlax  bona-nox 

0.06 

0.4 

6.0 

2.0 

Acer  rubnir. 

1.40 

10.7 

33.0 

11.4 

Toxicodendron  radicans 

0.73 

5.6 

13.0 

4.5 

Psydx>tria  nervosa 

0.73 

5.6 

20.0 

6.9 

Psychrotria  sulzneri 

0.06 

0.4 

6.0 

2.0 

Itea  virginica 

0.06 

0.4 

3.0 

1.0 

Rivina  hunilus 

0.23 

1.7 

3.0 

1.0 

Riibus  trivialis 

0.C3 

0.2 

3.0 

1.0 

Ardisia  escallonioides 

1.36 

10.4 

10.0 

3.4 

Celtis  laevigata 

0.46 

3.5 

23.0 

7.9 

Myrcianthes  fragrans 

0.33 

2.5 

3.0 

1.0 

Parthenocissus  quinquefolia  0.03 

0.2 

3.0 

1.0 
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Table  8.  Density,  frequency  and  basal  area  of  tree  species  in 
Indian  River  Haomock,  Svxiner,  1976. 


Species 

No.  Pto 
100  xbF 

7. 

Frequency 

2 

Basal  Area  (cm  ) 
Per  100  m^ 

Sabal  palnetto 

3.13 

73.0 

1747 

Fraxinus  tooentosa 

3.84 

70.0 

2066 

Acer  nibnin 

1.31 

33.0 

1669 

Ulaus  anerlcanus 

0.60 

16.0 

139 

Quercus  laurlfolia 

1.62 

40.0 

771 

Myrclanthes  fra^ans 

0.20 

6.0 

10 

Nectandra  ooriacea 

0.70 

10.0 

8 

Caiya  glabra 

0.40 

6.0 

19 

Celtis  laevigata 

0.10 

3.0 

1 

Morus  rubra 

0.10 

3.0 

1 

Zanthaxylvm  clava- 
hercuiis 

0.10 

3.0 

0.40 
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Table  9.  Liportance  values  (IV  * relative  density  + relative 
ftequency  + relative  dcndnance)  of  tree  species  in 
Indian  River  Hannock,  Suimer,  1976. 


- i 


Species 

Relative 

Density 

Relative 

Frequency 

Relative 

Dcndnance 

IV 

IV 

Rark 

S^al  palmetto 

25.86 

27.75 

27.15 

80.76 

2 

Fraxinus  tomentosa 

31.73 

26.61 

32.10 

90.44 

1 

Acer  ni)njn 

10.82 

12.54 

25.94 

49.30 

3 

Ulnus  americanus 

4.95 

6.08 

2.16 

13.19 

5 

Quercus  laurifolia 

13.38 

15.20 

11.98 

40.56 

4 

1 

(0 

1 

1 

1.65 

2.28 

0.16 

4.09 

8 

Nectandra  coriacea 

8.26 

3.80 

0.12 

12.18 

6 

Carya  glabra 

3.30 

2.28 

0.30 

5.88 

7 

Geltis  laevigata 

0.82 

1.14 

0.02 

1.98 

9 

Morus  rubra 

0.82 

1.14 

0.01 

1.97 

10 

Zanthoxylun  clava- 
lier  culls 

0.82 

1.14 

0.006 

1.98 

9 
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T^Ie  10.  Covera^.  relative  coverage,  frequoK:y  and  relative  frequency 
of  die  herbaceous  layer,  Jinlper  Hamnock,  Sumner,  1976. 

Values  are  percentage  based  on  30  plots  2 x 5 dn  each. 


Species 

Coverage 

Relative 
Coverage  7> 

Frequency 

Relative 
Frequency  X 

Cyperus  sp.  (1) 

5.00 

14.64 

3.0 

9.0 

UnkncMi  Sedge 

5.00 

14.64 

3.0 

9.0 

Blechnun  serrulatun 

5.83 

17.07 

6.0 

18.0 

Cyperus  sp . (2) 

1.66 

4.86 

6.0 

18.0 

AndropoKpn  virRinicus 
var.  ^oneratus 

5.00 

14.64 

3.0 

9.0 

Oplisnenus  setarlus 

1.66 

4.86 

6.0 

18.0 

Panlcun  sp. 

5.00 

14.64 

3.0 

9.0 

Chasmanthiun 

sesseliflorun 

5.00 

14.64 

3.0 

9.0 

i 
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Table  11.  Density,  relative  doislty,  frequency  and  relative  frequency 

of  shrubs,  tree  seedlings  and  vines  in  Juilper  Haonodc, 

2 

Sumner,  1976.  Data  are  from  30  plots  1 m in  area. 


Species 

No.2Per 

n 

Relative 
Density  1 

Frequency 

Relative 
Frequency  7, 

Ilex  vanitoria 

3.10 

33.51 

0.66 

25.58 

Erytiirina  hexhacea 

0.03 

0.32 

0.03 

1.16 

Sabal  palmetto 

1.76 

19.02 

0.70 

27.13 

Parthenocissus 

quinquefolia 

0.23 

2.48 

0.13 

5.03 

Ulmus  araericana 
var.  floridana 

0.03 

0.32 

0.03 

1.16 

Vitus  rotundifolia 

0.06 

0.64 

0.03 

1.16 

Serenoa .repens 

0.33 

3.56 

0,23 

8.91 

Quercus  vlrginiana 
var.  vlrgfolana 

1.70 

18.37 

0.26 

10.07 

Stadlax  bona-nox 

0.16 

1.72 

0.16 

6.20 

Callicarpa  americana 

0.03 

0.32 

0.03 

1.16 

Carya  glabra 

0.06 

0.64 

0.06 

2.32 

Toxicodendron  radicans 

1.76 

19.02 

0.26 

10.07 
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Table  12. 


Density,  frequency  and  basal  area  of  tree  species  in 
sltniper  Hannock,  Sunner,  1976. 


Species 

No.  Per 
100 

Prequencv 

% 

2 

Basal  Area^Can  ) 
Per  100 

Ilex  vondtoria 

3.01 

33.33 

44.57 

Carya  glabra 

0.60 

23.33 

560.50 

Carya  aquatica 

0.08 

3.33 

38.52 

Quercus  vlr^iniana 
var.  Virginia 

1.29 

40.00 

1472.85 

Sabal  palmetto 

4.^ 

93.33 

2246.18 

Juniperus  silicicola 

0.77 

30.00 

369.03 
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Table  13.  Inporcancc  (IV  ■ relative  density  + relative 

frequency  + relative  dondnance)  of  tree  species  in 
Juniper  Hannock,  'Juamer,  197C. 


Species 

Pelatlve 

Density 

Relative 

Frequency 

Relative 

Dccdnance 

IV 

IV 

Rank 

Ilex  vcndtcrla 

29.11 

30.48 

0.94 

60.53 

2 

Carya  glabra 

5.80 

8.53 

11.84 

26.17 

5 

Carya  aquatlca 

0.77 

1.21 

0.81 

2.79 

6 

Quercus  virglnlana 
var.  vlrglrilaria 

12.47 

14.63 

31.12 

58.22 

3 

Sabal  palmetto 

43.32 

34.14 

47.47 

124.93 

1 

Juniperus  slllclcola 

7.44 

10.97 

7.79 

26.20 

4 
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Table  lA.  Coverage,  relative  coveraj^,  frequency  and  relative 
frequency  of  the  herbaceous  layer,  ^ss'  Hamnodc, 
Sumner,  1976.  Values  are  percentage  based  on  30  plots, 
2 X 5 dn  each. 


Species 

Coverage 

Relative 
Coverage  % 

Frequency 

Relative 
Fcequer<cy  % 

Ipanoea  tuba 

2.5 

33.3 

.03 

33.3 

Vemonia  gigantea 

2.5 

33.3 

.03 

33.3 

Andropogoi  virginicus  var. 
glofneratxis 

2.5 

33.3 

.03 

33.3 
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Table  15.  Density,  relative  density,  frequency  and  relative  frequency 
of  ^rubs,  tree  seedlings  and  vines  in  Boss'  Hamock,  Sunner, 
1976.  Data  are  fron  30  plots  1 in  area. 


Species 

Noj  Per 
m 

Relative 
Density  7, 

Frequency 

Relative 
Frequency  % 

Serenoa  repens 

0.60 

6.2. 

26.6 

10.2 

Ilex  vondtoria 

1.43 

14.8 

16.6 

6.4 

Vitis  rotundifolia 

0.50 

5.2 

26.6 

10.2 

Quercus  laurifolia 

2.53 

26.2 

60.0 

23.1 

Carya  glabra 

0.23 

2.4 

20.0 

7.7 

Sabal  palmetto 

2.43 

25.1 

56.6 

21.8 

Magnolia  grandiflora 

0.03 

0.3 

3.3 

1.3 

Myrica  cerifera 

0.06 

0.6 

3.3 

1.3 

Anorpha  fruticosa 

0.03 

0.3 

3.3 

13 

Sbilax  bona-nox 

1.10 

11.4 

20.0 

7j6 

Parthenocissus 

quinqjefolia 

0.06 

0.6 

6.6 

2.5 

Asimina  parviflora 

0.10 

1.0 

6.6 

2.5 

Valeriana  scabra 

0.03 

0.3 

3.3 

1.3 

Galactia  elliottii 

0.53 

5.5 

6.6 

2.5 
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Table  16.  Density,  frequmcy  and  basal  area  of  tree  species  in 


? 


^ Ross’  Hanmock,  Sumer,  1976. 


Species 

No.  Ptt 
100 

Frequency 

7. 

2 

Basal  Arecu(cci  ) 
Per  100  nr 

Juercus  laurlfolla 
var.  bemlspherica 

2.19 

76.66 

1993.31 

Sabal  palmetto 

2.26 

73.33 

1314.12 

Carya  glabra 

1.03 

50.00 

596.63 

Junlperus  silicicola 

0.12 

6.66 

58.81 

Quercus  vlrglniana  var. 
virfdnlana 

0.38 

13.33 

718.16 

Magnolia  grandlflora 

0.97 

30.00 

95.86 

Osmandius  amerlcanus 

0.12 

6.66 

4.49 

Ilex  vonitoria 

. C.58 

13.33 

4.15 

Moms  rubra 

0.06 

3.33 

1.21 
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Table  17 . Lqportance  values  (IV  • relative  density  4-  relative 

frequency  + relative  dondnanoe)  of  tree  species  in  Ross' 
Haraodc,  Sumer,  1976. 


Species 

Relative 

Density 

Relative 

Frequency 

Relative 

Doodnanoe 

IV 

K 

Rank 

Quercus  laurlfolia 
var.  heraLspherica 

28.33 

29.04 

41.64 

99.01 

1 

Sabal  palmetto 

29.16 

26.83 

27.45 

83.44 

2 

Cazya  Rlabra 

13.33 

50.00 

12.46 

75.79 

3 

Juilperus  sillclcola 

1.66 

2.43 

1.22 

5.31 

7 

Quercus  vlrginlana  var. 
vlrKlnlana 

5.00 

4.87 

15.00 

24.87 

r 

Magnolia  grandlflora 

12.50 

10.97 

2.00 

25.47 

4 

Ostnanthiis  amerlcanus 

1.66 

2.43 

0.09 

A.  18 

8 

Ilex  vomitoria 

7.50 

4.87 

0.08 

12.45 

6 

Morus  ni)ra 

0.83 

1 

0.02 

2.06 

9 
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'Rible  18.  Coverage,  relative  ccwraf^,  frequency  and  relative  frequency  of  the 

herbaceous  layer,  Route  3 Hanrnxk,  Sumner  1976.  Values  are  percentages 
based  on  30  plots  2 x Sdhn  eacii. 


Relative  Relative 


Species 

Coverage 

Coverage 

Frequency 

Frequency 

% 

Gplisnenus  setarius 

7.08 

64.  0 

0.45 

64.0 

Pteridivm  aquilinum 

2.25 

20.0 

0.10 

14.0 

Aspleniun  platyneuron 

0.50 

4.0 

0.03 

4.C 

Mikania  scandians 

0.50 

4.0 

0.03 

4.0 

Ipomoea  alba 

0.08 

0.7 

0.03 

4.0 

Blechnvm  serrulatvm 

0.50 

4.0 

0.03 

4.0 

Boeimeria  cvlindrica 

0.08 

0.7 

0.03 

4.0 

’Hable  19.  Density,  relative  density,  freqpiency  and  relative  frequency  of 

^irubs,  tree  seedlings  and  vines  in  Route  3 Harnnodc,  Sumer  1976. 
Data  are  from  30  plots  1 in  area. 


Species 

No. .Per 
m2 

Relative 
Density (%: 

Rcequency 

Rela<d.ve 

Frvquercyd) 

Psvchotria  nervosa 

4.06 

16.0 

0.36 

7.0 

Psydiotria  sulzneri 

6.66 

27.0 

0.73 

lr..0 

fVrsine  Ruianensis 

0.23 

0.9 

0.10 

2.0 

’Ibxioodaadxcn  radicans 

2.13 

8.0 

0.43 

*'.0 

Quercus  virainiana 

0.86 

3.0 

0.26 

5.0 

Sabal  palmetto 

3.46 

14.0 

0.80 

17.0 

Pcurthenocissus  quinquefolia 

1.70 

7.0 

0.3O 

6.0 

Celtis  laeviqata 

0.03 

0.1 

0.03 

0.6 

Sndlcix  bona-noK 

0.40 

1.0 

0.20 

4.0 

Matelea  suberosa 

0.10 

0.4 

0.03 

0.6 

Ftnrica  oerifera 

0.13 

0.5 

0.06 

1.0 

Aidisia  esccdlanioides 

1.23 

5.0 

0.30 

6.0 

Rjbus  trivialis 

1.33 

5.0 

0.36 

7.0 

Vitis  xx>tundifolia 

1.13 

4.0 

0.40 

8.0 

Prunus  carolif\i,ana 

0.73 

3.0 

0.10 

2.0 

Aniael(?p?is  arfaflraa 

0.06 

0.2 

0.03 

0.6 

Persea  palustris 

0.03 

0.1 

0.03 

0.6 
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Table  20.  Penalty,  frequency  end  basal  area  of  tree  tpecies  in 


Route  3 Haanock, 


r,  1976 


Species 

Nr.  Per 
100 

Frequency 

Z 

Basal  Area 

per  j .0  1 

Sabal  palnetto 

11.29 

90.0 

7,388 

Quercua  vlrRlniana 

6.96 

70.0 

2,155 

Myrica  cerlfera 

0.24 

').0 

36 

Ulnus  aaericana  var. 
florldana 

1.20 

16.0 

29 

Celtis  laevlRata 

0.72 

13.0 

6 

Hyrsine  Ruianenals 

0.72 

10.0 

4 

Morus  rubra 

1.20 

20.0 

14 

Persea  palustris 

0.19 

3.0 

1 

Prunus  carolinlana 

0.48 

6.0 

8 

Citrus  sinensis 

0.19 

3.0 

2 
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Table  21.  Importance  valuea  (IV  ■ relative  density  4-  relative 


frequency  4-  relative  dominance)  of  tree  species  In  Route 
3 Hanswck,  Summer,  1976. 


Species 

Relative 

Density 

Relative 

Frequency 

Relative 

Dominance 

IV 

rv 

Rank 

Sabal  palmetto 

47.0 

38.0 

76.57 

161.57 

1 

Quercus  Virginians 

29.0 

29.0 

22.33 

80.33 

2 

Hyrlca  cerlfera 

1.0 

2.0 

0.37 

3.37 

8 

Ulmus  amerlcana  var. 
florldana 

5.0 

6.0 

0.30 

11.03 

4 

Celt Is  laevigata 

3.0 

5.0 

0.06 

8.06 

5 

Hyralne  auianensis 

3.0 

4.0 

0.05 

7.05 

6 

Norus  rubra 

5.0 

8.0 

0.15 

13.15 

3 

Persea  palustrls 

0.8 

1.0 

0.01 

1.81 

10 

Prunus  caroliniana 

2.0 

2.0 

0.09 

4.09 

7 

Citrus  sinensis 

0.8 

1.0 

0.02 

1.82 

9 
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Table  22.  Density,  relative  density,  frequency  and  relative  frequency 

of  shrubs,  tree  seedlings  and  vines  In  Indian  Mound  Hanaock, 

2 

Suaner,  1976.  Data  are  froa  30  plots  In  in  area. 


Species 

No.^Per 

a 

Relative 

Denslty(Z) 

Frequency 

Relative 
Frequency (Z) 

Eugenia  axillaris 

0.57 

5.5 

0.23 

6.8 

Ardisla  escallonioldes 

2.40 

23.3 

0.60 

17.9  ^ 

Quercus  virglnlana  var. 
Virginians 

0.80 

7.7 

0.20 

5.9 

Sabal  palmetto 

0.20 

1.9 

0.20 

5.9 

Prunus  carollniana 

2.50 

24.3 

0.76 

22.7 

Psychotria  nervosa 

1.47 

14.3 

0.46 

13.7 

Persea  borbonla 

0.33 

3.2 

0.23 

6.8 

Vltls  rotundlfolia 

0.30 

2.9 

0.23 

6.8 

Rlvlna  humllls 

0.03 

0.3 

0.03 

0.9 

Serenoa  repens 

0.07 

0.7 

0.06 

1.8 

Myrcianthes  fragrrns 

1.00 

9.7 

0.23 

6.8 

Smilax  bo:ia-nox 

0.07 

0.7 

0.06 

1.8 

Quercus  nigra 

0.53 

5.1 

0.03 

0.9 

Krugiodendron  ferreum 

0.03 

0.3 

0.03 

0.9 
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Table  23.  Density,  frequency  and  basal  area  of  tree  species  In 
Indian  Mound  RaMWck,  Suaner,  1976. 


Species 

No.  Per 
100  m 

Frequency 

X 

2 

Basal  Area  Lem  ) 
Per  100  a 

Prunus  Carolinians 

1.4 

26.6 

23 

Ardisla  escallonioides 

2.1 

33.3 

15 

Parses  borbonia 

9.4 

93.3 

1,747 

Sabal  palaetto 

1.2 

26.6 

978 

Eugenia  axillaris 

0.8 

16.6 

9 

Eugenia  foetida 

0.1 

3.3 

1 

Chiococca  alba 

0.1 

3.3 

1- 

Ficus  aurea 

0.1 

3.3 

in 

Quercuu  Virginians 
var  Virginians 

0.8 

20.0 

541 

Bursera  simaniba 

0.3 

6.6 

232 

Quercus  nl^ra 

0.1 

3.3 

13 

Bumelia  tenax 

0.1 

3.3 

20 

Carya  floridana 

0.3 

6.6 

33 
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Table  24.  Importance  values  (IV  ■ relative  density  + relative  frequency 

\ 

+ relative  dominance)  of  tree  species  in  Indian  Mound 
Hamock,  Summer,  1976. 


Species 

Relative 

Density 

Relative 

Frequency 

Relative 

Dominance 

IV 

IV 

Rank 

Prunus  carolinlana 

8.0 

10.0 

6.50 

24.0 

5 

Ardisla  escallonioides 

11.0 

13.0 

3.90 

27.9 

3 

Persea  borbonla 

53.0 

38.0 

45.44 

136.4 

1 

Sabal  palmetto 

6.0 

10.0 

25.44 

41.4 

2 

EuRenla  axillaris 

4.0 

6.0 

0.24 

10.2 

6 

Eugenia  foetida 

0.7 

1.0 

0.02 

1.7 

12 

Chiococca  alba 

0.7 

1.0 

0.03 

1.7 

12 

Ficus  aurea 

0.7 

1.0 

5.92 

7.6 

8 

Quercus  vlrginlana 
var.  Virginians 

4.0 

8.0 

14.08 

26.0 

4 

Bursera  simaruba 

1.0 

2.0 

6.04 

9.0 

7 

Quercus  nigra 

0.7 

1.0 

0.34 

2.0 

11 

Bumelia  tenax 

0.7 

1.0 

0.53 

2.2 

10 

Carya  floridana 

1.0 

2.0 

0.87 

3.8 

9 
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Table  25.  Coverage,  relative  coverage,  frequency  and  relative  frequency 


of  the  herbaceoua  layer.  Black  Hanaock,  fall,  1977.  Valuea 
are  baaed  on  30  plots,  2 x 5 dn  each. 


Species 

Coverage 

Relative 
Coverage  X 

Frequency 

Relative 
Frequency  X 

Oplismenus  setarius 

5.00 

17.14 

9 

o 

9.04 

Nephrolepis  biaerrata 

0.83 

2.84 

.03 

9.04 

Dennstaedla  biplnnata 

17.50 

59.99 

.06 

18.08 

Cynanchum  acoparium 

1.67 

5.73 

.06 

18.08 

Mikania  scandens 

A. 17 

14.30 

.16 

45.75 

Table  26.  Density,  relative  density,  frequency  and  relative  frequency  of 
shrubs,  tree  seedlings  and  vines  In  Black  Uannock,  fAll,  1977. 


Data  are  from  30  plots  Im^  In  area. 


Species 

No . ^Per 

m2 

Relative 
Density  X 

Frequency 

Relative 
Frequency  X 

Celtls  laevigata 

1.32 

35.7 

30.0 

30.3 

Sabal  palmetto 

0.46 

12.4 

13.0 

13.1 

Sambucus  a imp son! 1 

0.32 

8.6 

13.0 

0.1 

Paychotria  nervosa 

0.46 

12.4 

6.0 

0.0 

Rhapidophyllum  hystrlx 

0.26 

7.0 

13.0 

13.1 

Citrus  sinensis 

0.06 

1.6 

3.0 

3.0 

Hoaordica  char ant la 

0.06 

1.6 

3.0 

3.0 

Magnolia  vlrglnlana 

0.06 

1.6 

3.0 

3.0 

Acer  rubrum 

0.12 

3.2 

3.0 

3.0 

Ulmus  americana 

0.12 

3.2 

3.0 

3.0 

Toxicodendron  radlcans 

0.40 

10.8 

6.0 

6.0 

Persea  palustris 

0.06 

1.6 

3.0 

3.0 
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Table  27.  Density,  frequency  and  basal  area  of  tree  species  In  Black 


Haanock,  fall,  1977. 


Species 

No.  Per 

100  m2 

Frequency 

% 

Basal  Area  (ca^) 
Per  100  m2 

Sabal  palmetto 

4.6 

83.0 

2,811 

Nyssa  sylvatlca 
var.  blflora 

0.3 

10.0 

216 

Celt Is  laevigata 

0.7 

17.0 

730 

Ulmus  amerlcatia 

0.1 

3.0 

195 

Fraxlnus  tomentosa 

0.9 

30.0 

934 

Morus  rubra 

0.5 

17.0 

175 

Hagnolla  vlrglnlana 

0.9 

23.0 

931 

Acer  rubrum 

0.9 

27.0 

1,478 

Quercus  laurlfolla 

0.6 

20.0 

674 

Sambucus  slmpsonll 

0.8 

17.0 

42 

Llquldambar  styraclflua 

0.3 

7.0 

31 

Peraea  palustris 

0.3 

7.0 

195 

Table  28.  Importance  values  (IV  ■ relative  density  + relative  frequency  + 
relative  dominance)  of  tree  species  In  Black  Bannock,  fall,  1977 


Species 

Relative 

Density 

Relatlr . 
Frequency 

Relative 

Dominance 

IV 

IV 

Rrnk 

Sabal  palmetto 

41.69 

31.80 

33.41 

106.90 

1 

Nyssa  sylvatlca 
var.  blflora 

2.54 

3.83 

2.57 

8.94 

9 

Celtls  laevigata 

6.72 

6.31 

8.68 

21.91 

5 

Ulmus  amerlcana 

0.82 

1.15 

2.32 

4.29 

12 

Fraxinus  tomentosa 

8.27 

11.49 

11.10 

30.86 

3 

Mcrv*  rubra 

5.00 

6.51 

2.08 

13.59 

8 

MaRnolla  virginlana 

8.27 

8.54 

11.07 

27.88 

4 

Acer  rubrum 

8.27 

10.35 

17.56 

36.18 

2 

Quercus  laurlfolla 

5.81 

7.66 

8.02 

21.49 

6 

Sambucus  sirapsonli 

7.54 

6.51 

0.50 

14.55 

7 

Llquldambar  styraciflua 

2.54 

2.68 

0.37 

5.59 

11 

Persea  palustris 

2.54 

2.68 

2.32 

7.54 

10 
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Table  29.  Coverage,  relative  coverage,  frequency  and  relative  frequency  i 

of  the  herbaceous  layer,  Castle  Windy  Hannock,  Fall,  1977. 

Valuer  are  percentage  based  on  30  plots,  2 x 5 dm  each. 


Species 

Coverage 

Relative 
Coverage  X 

Frer-»«ncy 

Relative 
Frequency  X 

Pavonla  splnlfex 

3.00 

74.07 

0.23 

71.87 

Salvia  coccinea 

1.25 

18.51 

0.06 

18.75 

Mikanla  scandens 

0.5C 

7.40 

0.03 

9.37 
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Table  30.  Density,  relative  density,  frequency  and  relative  frequency  of 
shrubs,  tree  seedlings  and  vines  in  Castle  Windy  Haonock,  fall, 
1977.  Data  are  from  30  plots  1 in  area. 


Species 

No.  Per 

m2 

Relative 

Density 

Frequency 

Relative 

Frequency(X) 

Quercus  vlrginiana 
var.  virglniana 

2.23 

7.2 

0.16 

3.2 

Ardlsia  escallonloldes 

6.73 

21.6 

1.00 

19.8 

Sabal  palmetto 

1.00 

3.2 

0.56 

11.1 

Myrclanches  fragrans 

2.A6 

7.9 

0.43 

8.5 

Psychotria  nervosa 

13.43 

43.2 

0.80 

15.9 

Zanthoxylum  fagara 

0.16 

0.5 

0.16 

3.2 

Prunus  caroliniana 

0.56 

1.8 

0.30 

5.9 

Ilex  vomitoria 

2.30 

7.3 

0.50 

9.9 

Eugenia  axillaris 

0.70 

2.2 

0.23 

4.6 

Toxicodendron  radicans 

0.16 

0.5 

0.06 

i.a 

Persea  borbonia 

0.86 

2.7 

0.43 

8.5 

Myrsine  guianensis 

0.16 

0.5 

0.06 

1.2 

Serenoa  repens 

0.03 

0.1 

0.03 

0.6 

Celtis  laevigata 

0.03 

0.1 

0.03 

0.6 

Sageretia  minutiflora 

0.20 

0.6 

0.16 

3.2 

Citius  sinensis 

0.03 

0.1 

0.03 

0.6 

Rivina  humilis 

0.02 

0.0 

0.06 

1. 

Smilax  bona-nox 

0.03 

0.1 

0.03 

( 
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Table  31.  Density,  frequency  and  basal  area  of  tree  species  in  Castle 


Windy  HanRock,  fall,  1977. 


Species 

No.  Per 
100  n2 

Frequency 

Z 

Basal  Area  (ca^) 
Per  100  a^ 

Quercus  virglniana 
var.  virglniana 

1.96 

50.00 

3,252.95 

Sabal  palaetto 

3.91 

80.00 

2,615.52 

Forest iera  segregate 

0.47 

16.67 

41.70 

Myrcianthes  fragrans 

0.93 

23.33 

93.12 

Zanthoxylua  fagara 

0.37 

13.33 

47.46 

Quercus  laurifolia 

0.09 

3.33 

1.73 

Juniperus  sllicicola 

0.37 

13.33 

225.20 

Persea  borbonla 

0.75 

20.00 

373.45 

Ilex  vomitoria 

1.77 

40.00 

20.44 

Celtls  laevigata 

0.28 

10.00 

52.17 

Morus  rubra 

0.19 

6.67 

58.99 

Citrus  sinensis 

0.09 

3.33 

8.03 
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Tabic  32.  Importance  val  ‘ (IV  • relative  density  + relative  frequency  + 


relative  dominance)  of  tree  species  in  Castle  Windy  hammock,  fall,  1977. 


Species 

Relative 

Density 

Relative 

Frequency 

Relative 

Dominance 

IV 

IV 

Rank 

Quercus  vlrginlana 
var.  virglnlana 

17.53 

17.86 

47.90 

83.29 

2 

Sabal  palmetto 

34.97 

28.57 

38.52 

102.06 

1 

Forest lera  segregate 

4.20 

5.95 

0.6] 

10.76 

7 

Myrclanthes  fragrans 

8.32 

8.33 

1.37 

18.02 

5 

Zanthoxylum  fagara 

3.31 

4.76 

0.70 

8.77 

8 

Quercus  laurlfolla 

0.81 

1.19 

0.03 

2.03 

12 

Juniperus  slllclcola 

3.31 

4.76 

3.32 

11.39 

6 

Persea  borbonia 

6.71 

7.14 

5.50 

19.35 

4 

Ilex  vomitoria 

15.83 

14.28 

0.30 

30.41 

3 

Celtis  laevigata 

2.50 

3.57 

0.77 

6.84 

9 

Morus  rubra 

1.70 

2.38 

0.87 

4.95 

10 

Citrus  sinensis 

0.81 

1.19 

0.12 

2.12 

11 
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Table  T3.  Coverage,  relative  coverage,  frequency  and  relative  frequency  of 


the  herbaceous  layer,  JeroM  Road  Haanock,  fall,  1977.  Values 
are  percentage  based  on  30  plots,  2 x 5 da  each. 


Species 


Relative  Relative 

Coverage  Coverage  % Frequency  frequency  X 


Elephantopus  elatus 

0.083 

Cyperus  tetragonus 

0.083 

Cladiua  janaicense 

0.500 

PanicuB  Joorii 

0.083 

PanicuB  polycaulon 

1.083 

IpoBoea  acuainata 

0.083 

Hedyotis  procuabens 

0.083 

Rhus  copal lina 

0.583 

E^yngium  prostratum 

0.167 

Scleria  trigloaerata 

0.083 

Phoebanthus  grandlflora 

0.083 

Hahenaria  odontopecala 

0.083 

2.8 

0.033 

6.21 

2.9 

0.033 

6.21 

16.7 

0.033 

6.21 

2.8 

0.033 

6.21 

36.1 

0.100 

18.83 

2.77 

0.033 

6.21 

2.77 

0.033 

6.21 

19.45 

0.067 

12.62 

5.57 

0.067 

12.62 

2.77 

0.033 

6.21 

2.77 

0.033 

6.21 

2.77 

0.033 

6.21 

Table  34.  Density,  relative  density,  frequency  and  relative  frequency  of 


shrubs,  tree  seedlings  and  vines  In  Jeroee  Road  Haaaock,  fall, 
1977.  Data  are  fro«  30  plots  1 In  area. 


No.  Per 

Relative 

Relative 

Species 

Density  X 

Frequency 

Frequency  X 

Toxicodendron  rad leans 

2.46 

35.4 

0.6 

19.8 

Quercus  laurlfolla 

0.33 

4.7 

0.0 

10.4 

Sabal  paleetto 

0.63 

9.0 

0.4 

15.0 

Quercus  vlrginlana 

1.56 

22.4 

0.5 

16.4 

var.  vlrslnlana 
Psycho tr la  sulznerl 

0.60 

8.6 

0.3 

9.4 

Schlnus  tereblnthefollus 

0.10 

1.4 

0.0 

1.0 

Serenoa  repens 

0.16 

2.3 

0.1 

4.5 

Rubus  trivialls 

0.06 

0.8 

0.0 

1. 

Myrsine  guianensls 

0.40 

5.7 

0.2 

8.0 

Vltis  rotundifolia 

0.20 

2.9 

0.1 

4.5 

Myrlca  cerifera 

0.30 

4.3 

O.l 

4.5 

Rhus  copallina 

0.03 

0.4 

0.0 

1.0 

Ampelopsis  arborea 

0.03 

0.4 

0.0 

l.O 

Kostelyzkya  vlrglnlca 

0.06 

0.8 

0.0 

2.1 

Pinus  el  1 iottii 

var.  densa 

0.03 

0.4 

0.0 

1.0 
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Table  35.  Density t frequency  and  basal  area  of  tree  species  in  Jarc 


Road  HaasMck,  fall»  1977. 


Species 

No.  Per 
100  *2 

Frequency  X 

Basal  Area  (cai2) 
Per  100  a2 

Pinus  elliottii 
var.  dense 

1.88 

20.00 

1,6  37.08 

Sabal  pslnetto 

10.34 

96.66 

7,375.31 

Quercus  vlrginiana 
var*  vlrginiana 

1.34 

23.33 

801.93 

Myrlca  cerifera 
var.  cerifera 

1.34 

20. OG 

13.13 

Nyrsine  gulanensls 

0.26 

6.66 

1.99 

Ilex  cassine 

0.13 

3.33 

0.79 

Quercus  laurifolia 

0.53 

10.00 

69.89 

Rhus  copall ina 

0.26 

3.33 

1.69 

Table  36.  laportance  values  (IV  - relative  density  relative  frequency  -t- 


relatlve  dominance)  of  tree  species  in  Jerome  Road  Hammock, 
fall,  1977. 


Species 

Relative 

Density 

Relative 

Frequency 

Relative 

Dominance 

IV 

IV 

Rank 

Pinus  elliottii 
var.  densa 

11.69 

10.91 

16.53 

39.13 

2 

Sabal  paloetto 

64.30 

52  73 

74.48 

191.51 

1 

Quercus  virglniana 

8.33 

12.72 

8.09 

29.14 

3 

Myrica  cerifera 
var.  cerifera 

8.33 

10.91 

0.13 

19.37 

4 

Myrsine  guianensls 

1.61 

3.63 

0.02 

5.26 

5 

Ilex  casslne 

0.80 

1.81 

0.007 

2.62 

8 

Quercus  laurifolia 

3.29 

5.45 

0.70 

9.44 

5 

Rhus  copallina 

1.61 

1.81 

0.01 

3.43 

7 
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Table  37.  Coverage,  relative  coverage,  frequency,  relative  frequency  and 

laportance  value  of  plants  on  the  Wisconsin  Village  grid,  Suaner, 
1976.  Values  are  based  on  15  line  transects  each  of  which  were 
10  n In  length. 


Absolute 

Species  Coverage  X 

Relative 
Coverage  X 

Absolute 
Frequency  X 

Relative 
Frequency  X 

IV 

Quercua  nlnisui 

12.7 

10.5 

100.0 

9.2 

19.7 

Serenoa  repens 

24.6 

20.3 

100.0 

9.2 

29.5 

Lyonia  lucida 

24.5 

20.1 

100.0 

9.2 

29.3 

Arlstlda  stricta 

32.5 

26.7 

100.0 

9.2 

35.9 

Galactia  elliottii 

0.3 

0.3 

13.3 

1.2 

1.5 

Hypericum  reducCua 

0.3 

0.3 

26.6 

2.4 

2.7 

Solldago  nlcrocephala 

0.06 

0.05 

6.6 

0.6 

0.65 

Gaylussacia  dunosa 

2.5 

2.0 

86.6 

7.9 

9.9 

Panicinn  pateatlfoliua 

0.1 

0.08 

26.6 

2.4 

2.5 

Vacclnlum  myrslnltes 

0.9 

0.7 

66.6 

6.1 

6.8 

Befaria  racemosa 

2.0 

1.7 

53.3 

4.9 

6.6 

Lyonia  fruticosa 

2.0 

1.7 

86.6 

. 7.9 

9.6 

Ilex  glabra 

5.1 

4.2 

53.3 

4.9 

9.1 

Andropogon  vlrginicus 

0.4 

0.3 

33.3 

3.0 

3.3 

Myrica  cerifera  var. 
pumila 

6.1 

5.0 

93.3 

8.5 

13.5 

Aslmina  reticulata 

0.5 

0.4 

26.6 

2.4 

2.8 

Quercus  myrtlfolla 

5.7 

4.7 

40.0 

3.7 

8.4 

Satureja  rigida 

0.5 

0.4 

53.3 

4.9 

5.3 

Lachnocaulon  anceps 

0.01 

0.01 

6.6 

0.6 

0.61 

Sericocarpus  bifoliatus 

0.02 

0.01 

6.6 

0.6 

0.61 

Pterldlum  aqullinum 

0.5 

0.4 

13.3 

1.2 

1.6 

Table  38.  Coverage,  relative  coverage,  frequency,  relative  frequency,  and 

laportance  values  of  underatory  plants  In  Headquarters  Pine  Flatwoods 
(July,  1977).  Values  are  based  on  15  line  transects  each  of  which 
\ was  ISm  In  length. 


Species 

Absolute 

Frequency 

Relative 

Frequency 

Absolute 

CojTg^e 

Relative 

Coverage 

I.V. 

I.V. 

Rank 

Serenoa  repens 

1.000 

8.4 

8460 

35.3 

43.7 

1 

Lyonia  luclda 

1.000 

8.4 

3224 

13.4 

21.8 

2 

Quercus  ayrtlfolla 

.533 

4.5 

2626 

1C.  9 

15.4 

4 

Quercus  Vlrglnlana 
var.  nuir'*tlBa 

1.000 

8.4 

3099 

12.9 

21.3 

3 

Quercus  chapaanll 

.267 

2.2 

662 

2.8 

5.0 

11 

VacclnluB  ayrslnltes 

.933 

7.9 

1045 

4.4 

12.3 

5 

Befarla  racenosa 

.867 

7.3 

809 

3.4 

10.7 

7 

Arlstlda  strlcta 

.867 

7.3 

718 

3.0 

10.3 

8 

Galactla  elllottll 

.400 

3.4 

153 

0.6 

4.0 

12 

Myrlca  cerlfera 
var.  pualla 

.933 

7.9 

909 

3.8 

11.7 

6 

Lyonia  frutlcosa 

.800 

6.7 

754 

3.1 

9.8 

9 

Ilex  glabra 

.200 

1.7 

257 

l.l 

2.8 

15 

Asimlna  reticulata 

.400 

3.4 

149 

0.6 

4.0 

12 

Gayludsacia  dumosa 

.200 

1.7 

20 

0.1 

1.8 

16 

Smilax  aurlculata 

.333 

2.8 

191 

0.8 

3.6 

13 

Pterldlum  aqulllnum 

.267 

2.2 

275 

1.1 

3.3 

14 

Vitis  rotundlfolia 

.667 

5.6 

352 

1.5 

7.1 

10 

Panicum  patentifolium 

.133 

1.1 

4 

0.0 

1.1 

19 

Hypericum  redact urn 

.067 

0.6 

15 

0.1 

0.7 

21 

Baccharis  hallmifolia 

.133 

1.1 

61 

0.3 

1.4 

17 

Ximenia  amerlcana 

.067 

0.6 

20 

0.1 

0.7 

21 

Solldago  fistulosa 

.133 

1.1 

7 

0.0 

1.1 

19 

Tillandsia  usneoldes 

.133 

1.1 

18 

0.1 

1.2 

18 

Ludwlgla  marltlma 

.067 

0.6 

3 

0.0 

0.6 

22 

Rhus  copallina 

.067 

0.6 

30 

0.1 

0.7 

21 

Satur.ia  rlgida 

.133 

1.1 

8 

0.0 

1.1 

19 

Lechaa  torreyl 

.067 

0.6 

10 

0.0 

0.6 

22 

Heterotheca  Kramlnlfolla 

.067 

0.6 

4 

0.0 

0.6 

22 

Quercus  minima 

.067 

0.6 

35 

0.1 

0.7 

21 

Andropogon  vlrginicus 

.067 

0.6 

73 

0.3 

0.9 

20 
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Table  39.  Coverage,  relative  coverage,  frequency,  relative  frequency,  and 
importance  values  of  undaratory  plants  on  the  UCF  Pine  Flatwoods 
(August,  1977).  Values  are  based  on  15  line  transects  each  of 
which  was  15m  in  length. 


Species 

Absolute 

Frequency 

Relative 

Frequency 

Absolute 

Reletlve 

Coverage 

l.V. 

l.V. 

Rank 

Serenoa  repens 

1.000 

6.1 

9398 

37.7 

43.8 

1 

Arlstida  spiciforaes 

1.000 

6.1 

5223 

20.9 

27.0 

2 

Arlstlda  strlcta 

1.000 

6.1 

4716 

18.9 

25.0 

3 

Lyonia  fruticosa 

.733 

4.5 

538 

2.2 

6.7 

6 

Carphephorus  corvmbosus 

.533 

3.2 

109 

0.4 

3.6 

12 

Aslaina  reticulata 

1.000 

6.1 

440 

1.8 

7.9 

5 

Andropogon  virglnlcus 

.867 

5.3 

656 

2.6 

7.9 

5 

Panlcum  ciliatum 

.600 

3.6 

167 

0.7 

4.3 

11 

Lechea  sp. 

.133 

0.8 

9 

0.0 

0.8 

26 

Lachnocaulon  anceps 

.333 

2.0 

61 

0.2 

2.2 

17 

Panlcum  webberianum 

.933 

5.7 

216 

0.9 

6.6 

7 

Panicum  ensifollum 

.800 

4.9 

322 

1.3 

6.2 

8 

Schrankla  nuttallii 

.600 

3.6 

193 

0.8 

4.4 

10 

Ouercus  minima 

.933 

5.7 

989 

4.0 

9.7 

4 

Hypericum  tetrapetalum 

.400 

2.4 

18 

0,1 

2.5 

15 

Aster  squarrosus 

.667 

4.1 

100 

0.4 

4.5 

9 

Hypericum  reductum 

.267 

1.6 

7 

0.0 

1.6 

21 

Amphlcarpum  sp. 

.333 

2.0 

17 

0.1 

2.1 

18 

Rhynchoepora  pliuuosa 

.133 

0.8 

6 

0.0 

0.8 

26 

Aster  retlculatus 

.333 

2.0 

191 

0.8 

2.8 

14 

Rhynchospora  fascicularls 

.067 

0.4 

46 

0.2 

0.6 

27 

Richaradia  sp* 

.067 

0.4 

2 

0.0 

0.4 

29 

Eupatcrlum  recurvans 

.067 

0.4 

2 

0.0 

0.4 

29 

SolldaRO  microcephala 

.133 

0.8 

16 

0.1 

0.9 

25 

Rhexla  nuttalll 

.133 

0.8 

11 

0.0 

0.8 

26 

Ilex  glabra 

.200 

1.2 

139 

0.6 

1.8 

19 

Phoebanthus  grandiflorus 

.333 

2.0 

38 

0.2 

2.2 

17 

Vacclnium  myrslnites 

.267 

1.6 

113 

0.5 

2.1 

18 

Pterocaulon  pycnostachyum 

.533 

3.2 

65 

0.3 

3.5 

13 

unknown  mint 

.067 

0.4 

1 

0.0 

0.4 

29 

Heterotheca  trlchophylla 

.133 

0.8 

5 

0.0 

0.8 

26 
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Table  39.  Coverage,  relative  coverage,  frequency,  relative  frequency,  and 
inportance  values  of  underatory  plants  on  the  UCF  Pine  Flatwoods 
(August,  1977).  Values  are  based  on  15  line  transects  each  of 
which  was  15n  In  length.  (Continued) 


Species 

Absolute 

Frequency 

Relative 

Frequency 

Absolute 

Relative 

Coverage 

I.V. 

I.V. 

Rank 

Agalinis  fasclculatus 

.133 

0.8 

85 

0.3 

1.1 

24 

Euphorbia  polyphylla 

.200 

1.2 

29 

0.1 

1.3 

23 

Mvrtea  cerlfera  var . 
pumila 

.200 

1.2 

129 

0.5 

1.7 

20 

Lyonia  Tuclda 

.200 

1.2 

389 

1.6 

2.8 

14 

Hellanthus  radula 

.200 

1.2 

34 

0.1 

1.3 

23 

Ouercus  pumila 

.133 

0.8 

366 

1.5 

2.3 

16 

Smllax  aurlculata 

,067 

0.4 

5 

0.0 

0.4 

29 

Galactla  elliottl 

.067 

0.4 

7 

0.0 

0.4 

29 

Ludwxgla  marltlma 

.067 

0.4 

18 

0.1 

0.5 

28 

Palafoxia  integrlfolla 

.067 

0.4 

5 

0.0 

0.4 

29 

Elephantopus  elatus 

.200 

1.?. 

47 

0.2 

1.4 

22 

Hedyotls  unlflora 

.067 

0.4 

5 

0.0 

0.4 

29 

Gaylussacia  dumosa 

.067 

0.4 

10 

0.0 

0.4 

29 

Hellanthemum  corymbosum 

.067 

0.4 

6 

0.0 

0.4 

29 

Stllllngia  sylvatlca 

.067 

0.4 

5 

0.0 

0.4 

29 

Llatrla  sp* 

.067 

0.4 

2 

0.0 

0.4 

29 

{ 
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Table  40.  Density,  frequency,  basal  area,  and  Importance  values  (I.V.  ” relative  density' 't'  relative 
frequency  + relative  dominance)  of  tree  species  0*^ 2.54cm  dlam. ) In  UCF  ’^Ine  Flatimods 
(August,  1977). 


Table  41.  Coverage,  relative  coverage,  frequency,  and  relative  frequency 

of  herbaceoua  layer  of  UC7  Pond  Pine  alte  (Auguat,  1977).  Value* 
are  percentagea  baaed  on  20  plota  2 x 5 dm  each. 


Species 

Coverage 

Relative 

Coverage 

Frequency 

Relative 

Frequency 

Osmunda  cinnanomea 

3.625 

53.7 

.250 

45.5 

Aater  retlculatua 

1.875 

27.8 

.050 

9.1 

Rhexla  nuttallll 

.125 

1.9 

.050 

9.1 

Rhynchoapora  clllarls 

.125 

1.9 

.050 

9.1 

Mltchellla  repens 

.125 

1.9 

.050 

9.1 

Woodward la  vlrglnlca 

.875 

13.0 

.100 

18.2 

Table  42.  Density,  relative  density,  frequency,  relative  frequency,  and  laportance  values  (I.V.  ■ relative 

density  + relative  frequency)  for  shrubs,  tree  seedlings,  and  vines  (<2.54  en  dbh)  on  DCF  Pond  Pine  site 
(August,  1977).  Data  are  from  20  plots  1.0  m^  In  area. 
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Table  43,  Densltv,  frequency,  basal  area,  and  Importance  values  (I.V.  ">  relative  deelty  4-  relative 

frequency  + relative  dominance)  of  tree  species  (> 2.54cm  dbh)  on  UCF  pond  pine  (August,  1977). 
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Table  44.  Coverage,  relative  coverage,  frequency,  relative  frequency,  and 

laportance  valuen  of  underatory  plants  in  the  Volusia  Pina  Flatvoods 
(Julv,  1977).  Values  are  based  on  15  line  transects  each  of  irtilch 
was  Ite  in  length. 


Species  Absolute 

Frequency 

Relative 

Frequency 

Absolute 

"ist" 

Relative 

Coverage 

I.V. 

I.V. 

Rank 

Aristlda  stricta 

.933 

12.2 

2844 

12.6 

24.8 

3 

Serenoa  repens 

.867 

11.3 

5192 

23.1 

34.4 

2 

Centrosema  virginica 

.133 

1.7 

13 

0.1 

1.8 

15 

Galactla  elliottii 

.200 

2.6 

29 

0.1 

2.7 

14 

Lyonia  luclda 

.533 

6.9 

1725 

7.7 

14,6 

5 

Andropogon  virginicus 

.133 

1.7 

3 

0.0 

1.7 

16 

Quercus  myrtlfolla 

.800 

10.4 

7928 

35.2 

45.6 

1 

Lyonia  ferruglnea 

.333 

4.3 

125 

0.6 

4.9 

9 

Ouercua  vlrginiana 
var.  narltliBa 

.400 

5.2 

651 

2.9 

8.1 

6 

Lechea  torreyl 

.067 

0.9 

16 

0.1 

1.0 

18 

Vaccinium  ayrslnites 

.267 

3.5 

87 

0.4 

3.9 

11 

Gaylussacia  dumosa 

.333 

4.3 

416 

1.8 

6.1 

8 

Hypericum  reductum 

.267 

3.5 

no 

0.5 

4.0 

10 

Ouercus  chapmanii 

.667 

8.7 

2163 

9.6 

18.3 

4 

Licania  aichauxll 

.067 

0.9 

30 

0.1 

1.0 

18 

Ilex  glabra 

.133 

1.7 

416 

1.8 

3.5 

12 

CarphephoTus  odoratlssimum 

.267 

3.5 

93 

0.4 

3.9 

11 

Rhvnchosia  clnerea 

.067 

0.9 

12 

0.1 

1.0 

18 

Mvrlca  cerlfera  var. 

.400 

5.2 

292 

1.3 

6.5 

7 

pumila 

XiiuTlti  ttner  Icana 

.200 

2.6 

152 

0.7 

3.3 

13 

Smilax  aurlculata 

.067 

0.9 

28 

0.1 

1.0 

18 

Tragia  urens 

.067 

0.9 

4 

0.0 

0.9 

19 

Heterotheca  trlchophylla 

.067 

0.9 

6 

0.0 

0.9 

19 

Pterocaulon  pycnoatachymn 

.067 

0.9 

8 

0.0 

0.9 

19 

Lachnocaulon  ai'.cepe 

.067 

0.9 

27 

0.1 

1.0 

18 

Liatris^tenulfolla  var. 

.067 

0.9 

5 

0.0 

0.9 

19 

Parbr*y^la  amer  icana 

.067 

0.9 

2 

0.0 

0.9 

19 

Per sea  borbonia  var. 

.067 

0.9 

60 

0.3 

1.2 

17 

humllls 

Betaria  racenosa 

.067 

0.9 

64 

0.3 

1.2 

17 
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Table  46.  Density,  relative  density,  freqxiency,  relative  frequency,  and  iaportanca  values  (l.V.  « relative 

density  + relative  frequency)  of  plants  leas  chan  SO  cm  in  height  on  UCF  Sand  Pine  Scrub,  Septesiber 
1977.  Data  are  from  30  plots  0.5  in  area. 
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Table  47.  Density,  frequency,  relative  frequency,  relative  density,  and  Inportance  value  (I.V.  ■ relative 

frequency  -f  relative  density)  for  shrub  species  30  cm  or  greater  Ir  height  on  DCF  Sand  Pina  Scrub 
September,  1977. 
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Table  48.  Densltv,  frequency,  basal  area,  and  iaportanca  values  (I.V.  ” relative  density  relative  frequency 
relative  dominance)  of  tree  apecles  (> 2.54cm  Sbh.)  on  UCF  Sand  Pine  Scrub.  (September,  1977). 


Table  49.  Density,  relative  density,  frequency,  relative  frequency,  and  laportance  values  (I.V.  • relative 
density  + relative  frequency)  of  plants  less  than  50  cn  in  height  on  Debary  Scrub,  November, 
1977.  Data  are  fron  30  plots  0.5  in  area. 
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Table  50.  Density,  frequency,  relative  frequency,  relative  density,  and  ioportance  value  (I.V.  ■ relative 
frequency  + relative  density)  for  shrub  species  50  cm  or  greater  in*  height  on  Debary  Scrub, 
November,  1977. 


Rank 

rsi 

>o 

xO 

vO 

iTl 

r- 

• 

rH 

00 

>o 

m 

cn 

CO 

> 

• 

• 

• 

• 

• 

• 

• 

• 

■ 

• 

• 

• 

CM 

o> 

o 

o 

CM 

CM 

CM 

M 

O 

CM 

iH 

fH 

tH 

00 

00 

00 

d 

d 

d 

•H 

NO 

o 

i-l 

rM 

o 

o 

iH 

•n 

m 

•n 

4J 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

01 

o“ 

CM 

CM 

cn 

CM 

NO 

cn 

cn 

vO 

rM 

fH 

-a' 

t-M 

rM 

CO 

cn  yo 

f-l  o 


yO  r-» 

O rH 


«TM  ! 

o\ 

00 

On 

00 

ON 

ON 

00 

o 

O 

O 

cu  a 

O 

00 

to 

O 

00 

00 

o 

CO 

m 

• o 

d 

d 

CM 

sf 

rM 

CM 

-o 

CM 

CM 

CM 

cm’ 

o o 
as  nh 

fH 

CM 

fH 

CM 

fH 

iH 

Asifflina  obovata 


Table  51.  Density,  frequency,  basa?.  area,  and  importance  values  (l.V.  “ relative  density  + relative 
frequencv  + relative  dominance)  of  tree  species  (>2.54cm4bh>  on  Debary  Scrub,  November 
1977. 


Table  52«  Density*  relative  density*  frequency*  relative  frequency*  and  importance  values  (I.V.  • relative 
density  ^ relative  frequency)  of  plants  less  than  50  cm  in  height  on  Route  50  Scrub*  November* 
1977.  Data  are  from  30  plots  0.5  in  area. 
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Table  54.,  Density,  frequency,  basal  area,  and  Importance  values  (l.V.  “ relative  density  + relative 

frequency  + relative  dominance)  of  tree  species  (> 2.54cm  dbh)  on  Route  50  Scrub,  November 
1977. 
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Table  56.  Density » frequency,  relative  frequency,  relative  density,  and  importance  value  (I.V.  “ relative 
frequency  + relative  density)  for  shrub  species  50  cm  or  greater  in  height  on  Route  405  Scrub, 
April,  1978. 
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Table  57.  Densltv,  frequence,  basal  area,  and  Importance  values  (l.V.  - relative  denh>xty  4-  relative 

frequency  4-  relative  dcnlnance)  of  «ree  species  (>2.54cndbh)  on  Route  405  Scrub,  April,  1978. 
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Table  58,  Density,  relative  density,  frequency,  relative  frequency,  and  Importance  values  (I.V,  ■»  relative 
density  + relative  frequency)  of  plants  less  than  50  cm  In  height  on  Rockledge  Scrub,  November, 
1977.  Data  are  from  30  plots  0*5  In  area. 
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Table  59.  Density,  frequency,  relative  frequency,  relative  density,  and  Importance  value  (I.V.  " relative 
frequency  + relative  density)  for  shrub  species  50  cm  or  greater  In  height  on  Rockledge  Scrub, 
November,  1978. 


Table  60.  Density,  frequency,  basal  area,  and  Importance  values  (l.V,  • relative  density  + relative 
frequency  + relative  dominance)  of  tree  species  ( 2.54cm  dlam.)  on  Rockledga  Scrub, 
November,  1978. 
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Table  61.  Density,  relative  density,  frequency,  relative  frequency,  and  iaportance  values  (I.V.  * relative 
density  + relative  frequency)  of  plants  less  than  SO  ca  In  height  on  Weklva  Sand  Pine  Scrub, 
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Table  62.  Density,  frequency,  relative  frequency,  relative  density,  and  Importance  value  (I.V.  « relative 
frequency  + relt  :lve  density)  for  shrub  species  50  cm  cr  greater  In  height  on  Weklva  Sand  Pine 
Scrub  December,  1978, 
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Table  Density,  frequency,  basal  area,  and  Importance  values  (l.V.  ■ relative  density  + relative 

frequency  + relative  dominance)  of  tree  species  (>2.54cm  dbh)  on  Weklva  Sand  Pine  Scrub 
(December,  1978). 
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Table  64.  Density,  relative  density,  frequency,  relative  frequency,  and  Importance  values  (I.V.  ■ relative 
density  relative  frequency)  of  plants  less  than  50  cm  In  height  on  the  Dune  Scrub,  fall,  1977. 
Data  are  from  30  plots  0.5  m^  In  area. 


• M 

> S 

<M 

iH 

xO 

m 

00 

M S 

. 

<n 

iTi 

cn 

m 

00 

in 

> 

. 

• 

• 

• 

. 

. 

. 

• 

* 

00 

00 

ox 

ox 

iH 

<n 

M 

CM 

fO 

►v 

o>  u 
> c 

m 

CM 

m 

xO 

ro 

so 

. 

• 

s 

• 

. 

• 

4J  3 

O 

00 

m 

xO 

CM 

o 

cn 

CM 

id  cr 

CM 

CM 

iH 

CM 

a u 

c2  tM* 

o 

c 

o 

3 

fO 

cn 

m 

r>. 

r*^ 

o 

cr 

• 

a 

* 

S 

• 

m 

• 

s 

cn 

rn 

cn 

xO 

xO 

xO 

d 

XO 

m 

i-H 

iH 

CM 

xO 

U4 

s 

> 

4J 

00 

m 

00 

iH 

•H 

m 

OX 

4J  ^ 

. 

. 

. 

• 

• 

• 

• 

• 

« CO 

m 

CM 

Mf 

00 

o 

^ c 

<V  0) 

o 

CM 

CO 

»H 

M 

o; 

Eo 

O 

8 

O 

o 

cn 

PU 

O 

o 

CM 

r-l 

(M 

• 

* 

. 

. 

. 

a 

• 

d ° 

cn 

in 

o 

O 

fH 

CM 

•H 

o 

09 

0) 

«ol 

n> 

U 

c 

•H 

•H 

(0 

•H 

m 

•H 

ftf 

9 

•H 

c 

•H 

Of 

c 

•H 

a 

O 

C 

C0| 

O 

•H 

q 

•H 

9 

oi 

3 

•H 

CO 

CO 

•H 

U 

•H 

a 

01 

u 

c 

QC 

•H 

iJ 

a 

U 

3 

>r 

0) 

00 

u 

M 

CO 

Q) 

U 

W 

a1 

a 

•H 

9 

>> 

0 

•H 

U 

o> 

•H 

> 

a 

o 

Q 

a 

0) 

a 

U 

3 

q; 

. 

CO 

00 

<1 

fd 

•H 

e 

a 

3 

w 

3 

3 

•Hi 

•H 

s 

d 

o 

CO 

O 

(0 

u 

u 

c' 

c 

•H 

▼4 

c 

> 

y 

u 

0) 

cO 

c 

U 

01 

V 

0) 

a 

CJ 

o 

O 

M 

3 

II 

3 

•H 

•H 

>> 

CO 

0) 

O' 

O' 

X 

iH 

iH 

> 

c/5 

^ p 


4 

I 

I 

f 


1 


I 


I 


A^6 


Table  65.  Density,  frequency,  relative  frequency,  relative  density,  and  importance  values  (I.V.  - relative 

frequency  -f  relative  density)  for  shrub  species  50  cm  or  greater  in  height  on  Dune  Scrub,  October, 
1977. 
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Table  66.  Density,  relative  density,  frequency,  relative  frequency,  and  Importance  values  (I.V.  » relative 

density  + relative  frequency)  of  plants  less  than  50  cm  in  height  on  Happy  Creek  Scrub,  June,  1977. 
Data  are  from  30  plots  0.5  m2  in  area. 
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Table  67.  Density,  frequency,  relative  frequency,  relative  density,  and  importance  value  (l.V.  » relative 
frequency  + relative  density)  fcr  shrub  species  50  cm  or  greater  in  height  on  Happy  Creek  Scrub 
June,  1977. 
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Table  68,  Density,  relative  density,  frequency,  relative  frequency,  and  importance  values  (I.V.  » relative 
density  + relative  frequency of  plants  less  than  50  cm  in  height  on  Route  3 Scrub,  fall,  1977. 
Data  are  from  30  plots  0.5  in  area. 
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Table  69*.  Density,  frequency,  relative  frequency,  relative  density,  and  importance  value  (I.V.  » relative 
frequency  + relative  density'  for  shrub  species  50  cm  or  greater  in  height  on  Route  3 Scrub, 
NGveml.3r,  1977, 
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Table  70.  Density,  relative  density,  frequency,  relative  frequency,  and  importance  values  (I.V.  • relative 
density  + relative  frequency)  of  plants  less  than  50  cm  In  height  «n  Wind  Tower  Scrub,  July,  1977 
Data  are  from  30  plots  0.5  In  area. 
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Table  72.  Density,  relative  density,  frequency,  relative  frequency,  and  import'  ze  values  (I.V.  « relative 

density  + relative  frequency)  of  plants  less  than  50  cm  in  height  on  Kosemary  Scrub,  November,  1978, 
Data  are  from  30  plots  0.3  in  ,g*rea. 
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Tab.’c  73.  Density,  frequency,  relative  frequency,  relative  density,  and  Inportance  value  (I.V,  • relative 
frequency  + relative  density)  for  shrub  species  50  cm  or  greater  In  height  on  Rosemary  Scrub, 
November,  1978. 
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Table  74,  Density,  relative  density,  frequency,  relative  frequency,  aiid  Importance  valuen  (I.V.  ■ relative 
density  + relative  frequency)  of  plants  less  than  50  cm  In  height  on  Comnlex  34  Coastal  Scrub, 
December,  1977.  Data  are  from  30  plots  0,5  m^  In  area. 
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Table  76.  Density,  frequency,  basal  area,  and  importance  values  (I.V.  - relative  density  + relative 

frequencv  + relative  dominance)  of  tree  species  (>2.54co  dbh)  on  Complex  3A  Coastal  Scrub 
(December,  1977). 
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Table  77.  Coverage,  relative  coverage,  frequency,  relative  frequency 
and  importance  value  of  plants  on  the  beach  grid  (Zone  1) , 
summer,  1976.  Values  are  based  on  9 line  transects  each 
of  which  were  15  a in  length. 
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Species 

Absolute 

Frequency 

Relative 

Frequency 

Absolute 

Relative 

Cover 

Importance 

Value 

Heterotheca  subaxillaris 

88.8 

10.5 

1249.5 

23.9 

34.4 

Unlola  paniculata 

100.0 

11.8 

667.0 

12.7 

23.8 

Panlcum  amarulum 

55.5 

6.5 

545.0 

10.4 

16.9 

Atrlplex  arenaria 

44.4 

5.3 

572,0 

10.9 

16.2 

Andropogon  vlrRlnicus 

66.6 

7.9 

413.5 

7.9 

15.8 

Canavalla  rosea 

22.2 

2.6 

254.5 

4.9 

7.5 

Paspalum  vaRln^tum 

44.4 

5.3 

244.5 

4.7 

10. 0 

Ipomoea  stolonifer 

100.0 

11.8 

391.0 

7.5 

19.3 

Ipomoea  pes-caprae 

44.4 

5.3 

200.5 

3.8 

9.1 

Sesuvium  maritlma 

33.3 

3.9 

243.5 

4.7 

8.6 

Croton  punctatus 

44.4 

5.3 

213.0 

4.1 

9.4 

Chlorls  petraea 

-3.3 

3.9 

83.0 

1.6 

5.5 

Opuntia  compressa 

.1.2 

2.6 

30.5 

0.6 

3.2 

Spartina  patens 

11.1 

1.3 

40.5 

0.8 

2.1 

Llcanla  michauxll 

11.1 

1.3 

20.0 

0.4 

1.7 

Phyllanthus  abnormis 

22.2 

2.6 

14.0 

0.3 

2.9 

Polysala  ? rand if lor a 

22.2 

2.6 

9.0 

0.2 

2.8 

Cnidoscolus  stimulosus 

11.1 

1.3 

9.0 

0.2 

1.5 

Yucca  aloifolia 

11.1 

1.3 

6.0 

0.1 

1.4 

Physal'^s  viscosa  ssp. 

11.1 

1.3 

6.0 

0.1 

1.4 

HydrocotyTe  bonariensis 

11.1 

1.3 

5.0 

0.1 

1.4 

Coimnelina  diffusa 

11.1 

1.3 

5.0 

0.1 

1.4 

Bumelia  tenax 

11.1 

1.3 

4.0 

0.1 

1.4 

Cakile  fusiformis 

11.1 

1.3 

4.0 

0.* 

1.4 

A-79 


Table  78.  Coverage,  relative  coverage,  fre<{uency,  relative  frequency 
and  importance  value  of  plants  on  the  beach  grid  (Zone  2), 


simmer,  1976.  Values  are  baseu  on  6 line  transects  each 
of  which  were  15  a in  length. 


Absolute 

Relative 

Absolute 

Relative 

Importance 

Species 

Frequency 

Frequency 

Cover 

Value 

A-80 


Table  79.  Coverage,  relative  coverage,  frequency,  relative  fvequenc\  and 
Importance  value  of  plants  on  the  LC  39-B  beach  site  (an.  ..ogcus 
to  beach  grid  zone  1),  sunnier,  1978.  Values  are  based  on  5 line 
transects  each  of  which  were  IS  m In  length. 


Species 

Absolute 

Frequency 

Relative 

Frequency 

Absolute 

Co)t.r^e 

Relative 

Coverage 

Importance 

Value 

Uniola  paniculata 

100.0 

13.8 

2838 

44.7 

58.5 

Heterotheca  subaxlllarls 

20.0 

2.7 

59 

0.9 

3.6 

lpo;^oea  stolonlfer 

60.0 

8.3 

119 

1.8 

10.1 

Atrlplex  arenarla 

80.0 

11.1 

1587 

25.0 

36.1 

Spartina  patens 

80.0 

11.1 

200 

3.1 

14.2 

Hydrocotyle  bonariensis 

40.0 

5.5 

95 

1.5 

7.0 

Coccoloba  uvifera 

0.0 

5.5 

153 

2.4 

7.9 

Croton  punctatus 

60.0 

8.3 

92 

1.4 

9.7 

Panicum  amarulum 

20.0 

2.7 

8 

0.1 

2.8 

Opuntia  compressa 

20.0 

2.7 

51 

0.8 

3.5 

Lantana  camara 

20.0 

2.7 

180 

2.8 

5.5 

Scaevola  plumieri 

20.0 

2.7 

35 

0.5 

3.2 

Cenchrus  incertus 

20.0 

2.7 

50 

0.8 

3.5 

Composite^  unk. 

100.0 

-A 

00 

847 

13.3 

27.1 

Unk.  1 

20.0 

2.7 

10 

0.1 

2.8 

Unk.  11 

20.0 

2.7 

16 

0.2 

2.9 

A-81 
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Table  80.  Coverage,  relative  coverage,  frequency,  relative  frequency 


and  importance  value  of  plants  on  the  beach  grid  (Zone  3) , 
summer,  1976.  Values  are  based  on  6 line  transects  each 
of  which  were  15  a in  length. 


Species 

Absolute 

Frequency 

Relatlv  i 
Frequency 

A.  olute 

'JOVi« 

Relative 

Cover 

Importance 

Value 

Serenoa  repens 

100.0 

20.0 

_ 

6063.0 

65.3 

85.3 

Myrica  cerifera 

100.0 

20.0 

75A.0 

8.1 

28.1 

Bumella  tenax 

83.3 

16.6 

925.0 

9.9 

26.5 

Nyrcianthes  fragrans 

16.6 

3.3 

329.0 

3.5 

6.8 

Chiococca  alba 

100.0 

20.0 

369.0 

3.9 

23.9 

Cnldoscolus  stlmulosus 

16.6 

3.3 

5.0 

0.1 

3.4 

Coccoloba  uvlfera 

50.0 

10.0 

753.0 

8.1 

18.1 

Smilax  auriculata 

16.6 

3.3 

60.0 

0.6 

3.9 

Llcania  mlchauxil 

16.6 

3.3 

17.0 

0.2 

3.5 

Tab’e  81.  Coverage,  relative  coverage,  frequency,  relative  frequency 


( 


and  Importance  value  of  plants  from  coastal  strand  (analogous 
to  Zone  3}  on  Cape  Canaveral,  1977.  Values  are  based  on  5 
line  transects  each  of  which  were  15  m In  length. 


Species 

Abso3ute 

Frequency 

Relative 

Frequency 

Absolute 

Coverage 

(cm) 

Relative 

Coverage 

Importance 

Value 

Serenoa  repens 

100.0 

23.8 

6044.0 

64.5 

88.3 

Myrclanthes  fragrans 

100.0 

23.8 

2343.0 

25.0 

48.8 

Bumella  tenax 

80.0 

19.0 

523.0 

5.5 

24.5 

Myrica  cerifera 

60.0 

14.3 

217.0 

2.3 

16.6 

Chlococca  alba 

60.0 

14.3 

77.0 

0.8 

15.1 

Forestiera  segregate 

20.0 

4.7 

156.0 

1.6 

6.3 

I 
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Table  33.  Canopy  coverage  of  woody  plant  species  on  permanent  line  transects  In  Route  3 Hammock,  1978. 


Myrclanthes  f ragrans  0 0 57  68  26  151  0.93 


Table  33.  Canopy  coverage  of  woody  plant  species  on  pernaanent  line  transects  In  Route  3 Hanmock,  1978. 
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Table  84.  Canopy  coverage  of  woody  plant  species  on  peraanent  line  transects  An  Juniper  Raoeock,  1978.  Each 


Table  85.  Canopy  coverage  of  woody  plant  species  on  peraanent  line  transects  In  Volusia  Pine  Flstwoods,  1978. 
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Canopy  coverage  of  woody  plant  epee lee  on  peraenent  line  traneecte  in  Beadquartere  Pinelaad,  1978. 
Each  transect  is  15  ■ In  length. 
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Table  88,  Canopy  coverage  of  woody  plant  species  on  pemanent  line  transacts  at  Wisconsin  Village  Grid,  1978 


Table  89.  Canopy  coverage  of  woody  plant  species  on  permanent  line  transects  on  the  Dune  Scrub*  1977 
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Table  90.  Canopy  coverage  of  woody  plant  species  on  permanent  line  transects  on  the  Dune  Scrub,  1978. 
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Table  91.  Canopy  coverage  of  voody  plant  species  on  peraanenC  line  transects  on  the  Happy  Creek  Scrub,  1978 
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Table  92.  Canopy  coverage  of  woody  plant  species  on  peraanent  line  transects  on  the  39B  Scrub,  1978 
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Table  93.  Canopy  coverage  of  plants  on  permanent  line  transects  on  the  Beach  Grid,  1977 
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Table  94.  Canopy  coverage  of  plants  on  permanent  line  transr^cte  on  the  Beach  Grid,  1978 
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Table  95.  Selected  references  concerning  the  major  small  mannals  trapped  In  the  study  areas 
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Slgmodon  hispldus,  RR  - Rattus  rattus.  P.spp  - varloua  Paronyacua  apaciea  plua  In  aany  caaea  irlth 
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Ochr<»*’giiiys  information 


Table  95.  selected  reference,  concerning  the  «J.r  «-ll  «— !•  Mepped  In  the  etudr  .r... 

In  East  Central  Florida.  (Continued). 
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hlspldus.  RR  ■ Rattua  rattua,  P*‘^pp  ■ varloua  Peromyacua  apaclca  plua  In  many  eaaaa  with 
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Ochrotopys  information. 


Table  95.  Selected  references  concerning  the  major  small  maimaala  trapped  In  the  study  areas 
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Table  95.  Selected  references  concerning  the  major  small  masaals  trapped  In  the  study  areas 
in  East  Central  Florida.  (Continued). 
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*PP  - Peromysc  £pllonotus.  PG  - P.  &ossyplnus.  PP  - P.  florldanus.  OH  - Ochrotomys  nuttalll. 

SH  • Sigmodqn  hlspldus.  RR  - Rattus  rattus,  P.spp  - various  Peromyscus  species  plus  In  many  cases  with 
Ochrotomys  information. 


labl.  95.  selected  references  concerning  the  »ilor  .«U  «.pped  In  the  etndy  «... 

in  East  Central  Florida.  (Continued). 
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Table  96.  Definitions  of  c>2es  useu  in  small  mammal  format  statement. 

C 


Headlns 

Cede 

Definition 

Data  Type 

01 

Small  Hamoal  Populations 

Site 

01 

Wisconsin  Village  Grid 

02 

Rttppy  Hammock  Grid 

03 

Beach  Grid 

04 

Dune  Scrub  Grid 

Investigator 

Initials 

Identifies  person(e)  who 
recorded  data 

Day 

01-31 

Month 

01-12 

Year 

76 

Plot  Site 

01 

1.44  Hectares 

02 

1.12  Hectares 

01 

1.44  Hectares 

01 

1.44  Hectares 

Column 

A 

Row 

1 

Genus 

P 

Peromyscus 

Species 

P 

pollonotus 

Tag  No. 

0001-0999 

Status 

1 

Untagged 

2 

Recaptured 

Male 

1 

Abdominal  testes 

2 

Descended  teatea 

3 

Intermediate 

Female 

1 

Imperforate 

2 

Perforate 

Vulva 

1 

Inactive 

2 

Turgid 

3 

Cornlfled  or  Membraneous 

4 

Copulatory  plug 

5 

Bloody 

Nammary 

1 

Small 

2 

Large 

3 

Hairless  or  pigmented 

SP  (Symphysis  pubis) 

1 

Closed 

2 

Notched 

3 

Open 

Pads  (Plantar  pads) 

4-6 

Foot  Length 

millimeter 

Body  Weight 

grams 

Pelage 

1 

gray  (Juvenile) 

2 

Subadult 

3 

Adult 

A-m 


Table  96.  Definitions  of  codes  used  In  saall  naimnal  format  statement.  (Continued) 


Heading 

Code 

Definition 

Ticks 

00>99 

No.  on  animal 

Fleas 

0 

none 

1 

1-5 

2 

6 or  more 

Mites 

0 

none 

1 

Present 

Chlggers 

0 

none 

1 

1-50 

2 

Morci  than 

Bot  Flies 

0-9 

No.  on  Sk. 

Condition 

1 

Good 

2 

Poor 

3 

Died  in  Trap 

4 

Died  after  processing 
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Table  97.  Reproductive  statue  of  male  Slgmodon  hlapldua  (cotton  rata) 
on  the  Wisconsin  Village  Grid,  1976>79.  Individuals 
reported  are  60  g or  greater  in  body  weight. 


Position  of  Testes  (X) 


Month  Abdominal  Descended  Intermediate 


1976 


June 

0.0 

(0)® 

0.0 

(0) 

100.0 

(3) 

July 

14.3 

(1) 

85.7 

(6) 

0.0 

(0) 

August 

0.0 

(0) 

100.0 

(5) 

0.0 

(0) 

September 

18.2 

(2) 

81.8 

(9) 

0.0 

(0) 

October 

61.9 

(13) 

38.1 

(8) 

0.0 

(0) 

November 

100. 1 

(21) 

0.0 

(0) 

0.0 

(0) 

December 

100.0 

(23) 

0.0 

(0) 

0.0 

(0) 

1977 

January 

100.0 

(7) 

0.0 

(0) 

0.0 

(0) 

February 

100.0 

(5) 

0.0 

(0) 

0.0 

(0) 

March 

100.0 

(6) 

0.0 

(0) 

0.0 

(0) 

April 

87.5 

(7) 

12.5 

(1) 

0.0 

(0) 

May 

70.0 

(7) 

10.0 

(1) 

20.0 

(2) 

June 

0.0 

(0) 

80.0 

(8) 

20.0 

(2) 

July 

0.0 

(0) 

66.7 

(4) 

33.1 

(2) 

August 

0.0 

(0) 

87.5 

(7) 

12.5 

(1) 

September 

0.0 

(0) 

90.9 

(10) 

9.1 

(1) 

October 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

November 

100.  C 

(2) 

0.0 

(0) 

0.0 

(0) 

December 

100.0 

(2) 

0.0 

(0) 

0.0 

(0) 

1978 

January 

100.0 

(2) 

0.0 

(0) 

0.0 

(0) 

February 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

March 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

April 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

May 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

^Sample  Size 
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Table  97 . Reproductive  statue  of  male  Slgaodon  hlspldus  (cotton  rats) 


on  the  Wisconsin  Village  Grid,  1976-79.  Individuals 
reported  are  60  g or  greater  in  body  weight . (Continued) . 


Position  of  Testes  (Z) 


Honth  Abdominal  Descended  Intermediate 


1978 


Jun> 

0.0 

(0)a 

0.0 

(0) 

0.0 

(0) 

July 

0.0 

(0) 

50.0 

(1) 

50.0 

(1) 

August 

0.0 

(0) 

100.0 

(1) 

0.0 

(0) 

M 

1 

(6th) 

0.0 

(0) 

50.0 

(1) 

50.0 

(1) 

(22  nd) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Ckrtober 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Kovember 

(8th) 

100.0 

(3) 

0.0 

(0) 

0.0 

(0) 

<29th) 

100.0 

(2) 

0.0 

(0) 

0.0 

(0) 

December 

1979 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

January 

100.0 

(2) 

0.0 

(0) 

0.0 

(0) 

February 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

March 

66.7 

(2) 

33.3 

(1) 

0.0 

(0) 

^Sample  Size 
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T«bl»  98. 


Reproductive  etetus  of  aele  Peromvscue  aoesyplaue  (cotton 
■Ice)  on  the  Wisconsin  Vlllsge  Grid,  1976-79.  Indlvldusls 
reported  ere  15  g or  greeter  In  body  weight. 


!■ 


{ 


Position  of  Testes  (X) 


Month  AbdomlnsI  Descended  IntersMdlste 


1976 


June 

66.7 

(2)* 

0.0 

(0) 

33.3 

(I) 

July 

100.0 

(2) 

0.0 

(0) 

0.0 

(0) 

August 

0.0 

(0) 

80.0 

(A) 

20.0 

(1) 

Sept^ber 

0.0 

(0) 

100.0 

(3) 

0.0 

(0) 

October 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

November 

50.0 

<1) 

50.0 

(1) 

0.0 

(0) 

December 

50.0 

(1) 

50.0 

(1) 

0.0 

(0) 

1977 

January 

100.0 

(A) 

0.0 

(0) 

0.0 

(0) 

February 

100.0 

(2) 

0.0 

(0) 

0.0 

(0) 

March 

25.0 

(1) 

75.0 

(3) 

0.0 

(0) 

April 

50.0 

(2) 

50.0 

(2) 

0.0 

(0) 

May 

100.0 

(6) 

0.0 

■>) 

0.0 

(0) 

June 

75.0 

(3) 

0.0 

(0) 

25.0 

(1) 

July 

0.0 

(0) 

33.3 

(1) 

66.7 

(2) 

August 

0.0 

(0) 

100.0 

(A) 

0.0 

(0) 

September 

0.0 

(0) 

100.0 

(2) 

0.0 

(0) 

Oc  tober 

0.0 

(0) 

100.0 

(2) 

0.0 

(0) 

November 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

December 

0.0 

(0) 

100.0 

(3) 

0.0 

(0) 

1978 

January 

25.0 

(1) 

75.0 

(3) 

0.0 

(0) 

February 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

March 

60.0 

(3) 

AO.O 

(2) 

0.0 

(0) 

April 

50.0 

(2) 

25.0 

(1) 

25.0 

(1) 

May 

75.0 

(3) 

0.0 

(0) 

25.0 

(1) 

^Sample  Size 
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Table  98.  Reproductive  scetua  of  sale  Reroayacua  Roaayolnue  (cotton 
alee)  on  the  Wlaeonaln  Village  Grid,  1976**79.  ladlviduala 
reported  are  15  g or  greater  In  body  velght.  (Continued). 


Position  of  Testes  (X) 


Month  Abdoalnal  Descended  Interaediate 


1978 

June 

100.0 

(4)* 

0.0 

(0) 

0.0 

(0) 

July 

100.0 

(2) 

0.0 

(0) 

0.0 

(0) 

August 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Sept saber 

(6th) 

0.0 

(0) 

100.0 

(2) 

0.0 

(0) 

(22nd) 

0.0 

(0) 

100.0 

(1) 

0.0 

(0) 

October 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Noveaber 

(8th) 

33.3 

(2) 

16.6 

(1) 

50.0 

(3) 

(29th) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Deceaber 

100.0 

(2) 

0.0 

(0) 

0.0 

(0) 

1979 

January 

100.0 

(2) 

0.0 

(0) 

0.0 

(0) 

February 

0.0 

(0) 

100.0 

(1) 

0.0 

(0) 

March 

66.7 

(2) 

0.0 

(0) 

33.3 

(1) 

*Saaple  Size 
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Table  Q9.  Reproductive  statue  of  sale  Petoayscus  florldanus  (Florida 
alee)  on  the  Wisconsin  VUlage  Grid,  197''-79^  Individuals 
reported  are  IS  g or  greater  In  body  tieigtit. 


Position  of  Testes  (X) 


Month  Abdoalnal  Descended  Interaedlata 


1976 


June 

0.0 

(0)* 

0.0 

(0) 

100.0 

(1) 

July 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

August 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Septeaber 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

October 

0.0 

(0) 

o.c 

(0) 

0.0 

(0) 

Noveaber 

0.0 

(0) 

0.0 

(0) 

100.0 

(1) 

December 

50  0 

(1) 

50.0 

(1) 

0.0 

(0) 

1977 

January 

100.0 

(4) 

0.0 

(0) 

0.0 

(0) 

February 

IQO.O 

(1) 

0.0 

(0) 

0.0 

(0) 

March 

66.7 

(2) 

33.3 

(1) 

0.0 

(Cl 

April 

66.7 

(2) 

33.3 

(1) 

0.0 

(0) 

hay 

66.7 

(2) 

33.3 

(1) 

0.0 

(0) 

June 

50.0 

(1) 

50.0 

(1) 

0.0 

(0) 

July 

0..0 

(0) 

0.0 

(0) 

0.0 

(0) 

August 

0.0 

(0) 

100.0 

(1) 

0.0 

(0) 

September 

0.0 

(0> 

0.0 

(0) 

0.0 

(0) 

October 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

November 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

December 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

1978 

January 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

February 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

March 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

April 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

May 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Sample  Size 


Tabl«  99 


Raprodttctlva  atatiu  of  aala  Panmracaa  floridMma  (Florida 
mica)  on  tha  Wiaeonala  FUlaga  Grid*  1976-79.  Indirlduala 
raportod  ara  IS  t of  graatar  in  body  valghc.  (Contlnuad). 


Foaitlon  of  Taataa  (X) 

Honth  Abdoainal  Daaeandacf  Intamadiata 


1978 

Juni 

0.0 

(0)« 

0.0 

(0) 

0-0 

(0) 

July 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Auguat 

0:0 

(0) 

0.0 

(0) 

0.0 

(0) 

Saptanbar  (6th) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

(22nd) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Octobar 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Hovanbar 

(8th) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

(29th) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Dacaabar 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

1979 

January 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

February 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Harch 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

*Saaple  Size 


* > 
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Table  100.  Sex  ratio  of  siyioiltm  hlapidua  (cotton  rats)  live  trapped 
on  the  Wlaconaln  Village  Grid,  1976-79*.  The  Yate*a 
correction  factor  has  been  eaployed.  * Indlcatea  a 
algnlf leant  Chl-aquare  at  p <.0S. 


Month 

No. 

Caught 

Male 

Fouile 

Ratio 

Chi-square 

Value 

1976 

June 

16 

5 

9 

0.55 

0.66 

July 

19 

7 

12 

0.58 

0.86 

August 

25 

9 

16 

0.56 

1.66 

September 

34 

15 

19 

0.78 

0.47 

October 

77 

39 

38 

1.02 

0.01 

November 

85 

66 

39 

1.17 

0.58 

December 

75 

63 

32 

1.36 

1.61 

1977 

January 

29 

16 

15 

0.93 

0.0 

February 

19 

9 

10 

0.90 

0.0 

March 

15 

7 

8 

0.87 

0.0 

April 

16 

9 

7 

1.28 

0.06 

May 

17 

10 

7 

1.62 

0.26 

June 

17 

10 

7 

1.60 

0.26 

July 

16 

6 

8 

0.75 

0.07 

August 

19 

9 

10 

0.90 

0.00 

September 

27 

13 

16 

0.92 

0.0 

October 

26 

16 

16 

1.00 

0.06 

November 

7 

3 

6 

0.75 

0.00 

December 

7 

2 

5 

0.60 

0.57 

1978 

January 

5 

2 

3 

0.67 

0.00 

February 

6 

1 

3 

0.33 

0.25 

March 

2 

0 

2 

0.00 

0.50 

April 

1 

0 

1 

0.00 

0.00 

May 

3 

1 

2 

0.50 

0.00 
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Table  100.  Sex  ratio  of  Slfpaodtm  hlapldua  (cotton  rats)  live  trapped 
on  the  Wisconsin  Village  Grid,  1976-79.  The  Tata's 
correction  factor  has  bean  anployad.  * indicates  a 
significant  Chl-a<iuare  at  p <.05.  (Contlnuad). 


Honth 

No. 

Caught 

Male 

Feaule 

Ratio 

Chi-square 

Value 

1978 

June 

0 

0.00 

July 

3 

2 

•a 

JL 

2.00 

0.00 

August 

1 

1 

0 

0.00 

0.00 

Septccber 

(6th) 

9 

A 

5 

0.80 

0.00 

(22nd) 

3 

1 

2 

O.SO 

0.00 

October 

0 

- 

- 

- 

0.00 

November 

(8th) 

3 

3 

0 

0.00 

1.33 

(29th) 

4 

2 

2 

1.00 

0.25 

December 

3 

0 

3 

0.00 

1.33 

1979 

January 

A 

2 

2 

l.OO 

0.25 

February 

3 

1 

2 

0.50 

0.00 

March 

5 

3 

2 

1,50 

0.00 
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Table  101 


Sex  ratio  of  Peroayacue  gossyplnus  (cotton  mice)  live  trapped 
on  the  Ulsconaln  Village  Grid,  1976-79.  The  Yate's  correction 
factor  has  been  employed.  * indicates  a significant  Chi-square 
at  p <.05. 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1976 

June 

5 

3 

2 

1.50 

0.0 

July 

5 

2 

3 

0.66 

0.0 

August 

8 

5 

3 

1.66 

0.13 

September 

5 

3 

2 

1.50 

0.0 

October 

0 

- 

- 

- 

0.0 

November 

5 

2 

3 

0.66 

0.0 

December 

4 

2 

2 

1.00 

0.25 

1977 

January 

7 

4 

3 

1.33 

0.0 

February 

2 

2 

0 

- 

0.5 

March 

7 

4 

3 

1.33 

0.0 

April 

8 

4 

4 

1.00 

0.13 

May 

10 

6 

4 

1.50 

0.10 

June 

9 

4 

5 

0.80 

0.00 

July 

4 

3 

1 

3.00 

0.25 

August 

6 

4 

2 

2.00 

0.17 

September 

5 

2 

3 

0.66 

0.0 

October 

6 

3 

3 

1.00 

0.17 

November 

1 

1 

0 

0.00 

0.0 

December 

4 

3 

1 

3.00 

0.25 

1978 

January 

8 

4 

4 

1.00 

0.13 

February 

3 

1 

2 

0.50 

0.00 

March 

10 

5 

5 

1.00 

n.io 

April 

10 

5 

5 

1.00 

0.10 

May 

9 

4 

5 

0.80 

0.00 

J 


I 

* 
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Table  101.  Sex  ratio  of  Peroayacus  goasyplnua  (cotton  mice)  live  trapped 
on  the  Wisconsin  Village  Grid,  1976-79.  The  Tate's  correction 
factor  has  been  eiq>loyed.  * indicates  a significant  Chi-square 
at  p <.05.  (Continued). 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1978 

June 

5 

4 

1 

4.00 

0.80 

July 

3 

2 

1 

2.00 

0.00 

August 

1 

0 

1 

0.00 

0.00 

September 

(6th) 

4 

2 

2 

1.00 

0.25 

(22nd) 

3 

1 

2 

0.50 

0.00 

October 

1 

0 

1 

0.00 

0.00 

November 

(8th) 

8 

6 

2 

3.00 

1.13 

(29th) 

0 

- 

- 

- 

0.00 

December 

7 

2 

5 

0.40 

0.57 

1979 

January 

5 

2 

3 

0.67 

0.00 

February 

4 

1 

3 

0.33 

0.25 

March 

4 

3 

1 

3.00 

0.25 
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Table  102.  Sex  ratio  of  Peroayscm  florldanus  (Florida  mice)  live 

trapped  on  the  Wisconsin  Village  6rld»  1976-79.  The  Tate's 
correction  factor  has  been  employed.  * indicates  a 
significant  Chi-square  at  p <.05. 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1976 

June 

1 

1 

0 

0.0 

0.0 

July 

1 

0 

1 

0.0 

0.0 

August 

1 

0 

1 

0.0 

0.0 

September 

1 

0 

1 

0.0 

0.0 

October 

0 

- 

- 

- 

0.0 

November 

2 

1 

1 

1.0 

0.0 

December 

4 

2 

2 

1.0 

0.0 

1977 

January 

6 

4 

2 

2.0 

0.17 

February 

4 

1 

3 

0.33 

0.25 

March 

6 

3 

3 

1.0 

0.17 

April 

6 

3 

3 

1*0 

0.J7 

May 

6 

3 

3 

1.0 

0.17 

June 

4 

2 

2 

1.0 

0,25 

July 

0 

- 

• 

- 

0.0 

August 

1 

1 

0 

0.0 

0.0 

September 

0 

- 

- 

- 

0.0 

October 

0 

- 

- 

- 

0.0 

November 

0 

- 

- 

0.0 

December 

0 

- 

- 

- 

0.0 

1978 

January 

0 

_ 

0.0 

February 

0 

- 

- 

0.0 

March 

0 

- 

- 

- 

0.0 

April 

0 

- 

- 

0.0 

May 

0 

- 

- 

- 

0.0 
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Table  102.  Sex  ratio  of  Peroayscua  florldanus  (Florida  mice)  live 


trapped  on  the  Wlaconaln  Village  Grid,  1976-79.  The  Tate's 
correction  factor  has  been  employed.  * Indicates  a 
significant  Chi-square  at  p <.0S.  (Continued). 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1978 

June 

0 

- 

- 

- 

0.0 

July 

0 

• 

- 

- 

0.0 

August 

0 

- 

- 

- 

0.0 

September  (6th) 

0 

- 

- 

- 

0.0 

(22nd) 

0 

- 

- 

- 

0.0 

October 

0 

- 

- 

- 

0.0 

November 

(8th) 

0 

- 

- 

- 

0.0 

(29th) 

0 

- 

- 

- 

0.0 

December 

0 

- 

- 

- 

0.0 

1979 

January 

0 

- 

- 

- 

0.0 

February 

0 

- 

- 

- 

0.0 

March 

0 

- 

0.0 
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Table  103.  Age  structure  of  cotton  rata  baaed  on  weight  claaaea: 

0-60  g Juvenile;  61-100  g,  aubadult;  greater  than  100  g, 
adult.  Data  are  from  Wisconsin  Village  Grid,  June  1976 
to  March  1979.  Sample  size  in  parentheses. 


X Weight  Class 


Month 

0 

- 60 

61  - 

100 

> 

100 

1976 

June 

16 

(2) 

0 

(0) 

83 

(10) 

July 

0 

(0) 

21 

(4) 

78 

(15) 

August 

30 

(6) 

5 

(1) 

65 

(13) 

September 

32 

(11) 

8 

(3) 

58 

(20) 

October 

50 

(38) 

26 

(20) 

23 

(18) 

November 

5/ 

(48) 

21 

(18) 

21 

(18) 

December 

44 

(33) 

33 

(25) 

21 

(16) 

1977 

January 

48 

(12) 

44 

(11) 

8 

(2) 

February 

47 

(9) 

47 

(9) 

5 

(1) 

March 

14 

(2) 

71 

(10) 

14 

(2) 

April 

0 

(0) 

73 

(11) 

26 

(4) 

May 

0 

(0) 

58 

(10) 

41 

(7) 

June 

0 

(0) 

47 

'8) 

52 

(9) 

July 

7 

(1) 

50 

(7) 

42 

(6) 

August 

5 

(1) 

15 

(3) 

78 

(15) 

September 

7 

(2) 

3 

(1) 

88 

(24) 

October 

64 

(18) 

0 

(0) 

35 

(10) 

November 

14 

(1) 

57 

(4) 

28 

(2) 

December 

0 

(0) 

57 

(4) 

42 

(3) 

1978 

January 

0 

(0) 

40 

(2) 

60 

(3) 

February 

0 

(0) 

100 

(4) 

0 

(0) 

March 

0 

(0) 

50 

(1) 

50 

(1) 

April 

0 

(0) 

100 

(1) 

0 

(0) 
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Table  103.  Age  structure  of  cotton  rats  based  on  weight  classes: 

0-60  g juvenile;  61-100  g,  subadult;  greater  than  100  g» 
adult.  Data  art  froa  Wisconsin  Village  Grld»  June  1976 
to  March  1979.  Sample  size  in  parentheses.  (Continued). 


Z Weight  Class 


Month 

0 

- 60 

61  - 

100 

> 

100 

1978 

May 

100 

(1) 

0 

(0) 

0 

(0) 

June 

0 

(0) 

0 

(0) 

0 

(0) 

July 

0 

^0) 

33 

(1) 

66 

(2) 

August 

0 

(0) 

0 

(0) 

100 

(1) 

September 

(6th) 

62 

(5) 

37 

(3) 

0 

(0) 

(22nd) 

50 

(1) 

0 

(0) 

50 

(1) 

October 

0 

(0) 

0 

(0) 

0 

(0) 

November 

(8th) 

0 

(') 

66 

(2) 

33 

(1) 

(29th) 

0 

(0) 

33 

(1) 

66 

(2) 

December 

33 

(1) 

33 

(1) 

33 

(1) 

1979 

January 

0 

(0) 

25 

(1) 

75 

(3) 

February 

0 

(0) 

66 

(2) 

33 

(1) 

March 

0 

(0) 

40 

(2) 

60 

(3) 
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Table  104.  Age  structure  of  cotton  mice  based  on  pelage.  Data  are 
. from  Wisconsin  Village  Grid,  June  1976  to  March  1979. 

Sample  slxe  in  parentheses. 


Month 


Z Pelage  Class 


Juvenile  Subadult  Adult 


1976 


June 

0 

(0) 

20 

(1) 

80 

(A) 

July 

0 

(0) 

20 

(1) 

80 

(4) 

August 

0 

(0) 

0 

(0) 

100 

(8) 

September 

0 

(0) 

0 

(0) 

100 

(5) 

October 

0 

(0) 

0 

(0) 

0 

(0) 

November 

25 

(1) 

25 

(1) 

50 

(2) 

December 

0 

(0) 

25 

(1) 

75 

(3) 

1977 

January 

14 

(1) 

14 

(1) 

71 

(5^ 

February 

0 

(0) 

n 

(0) 

100 

(2) 

March 

0 

(0) 

'.4 

85 

(6) 

April 

0 

(0) 

100 

(8) 

May 

0 

(0) 

0 

(0) 

100 

(9) 

June 

0 

(0) 

0 

(0) 

100 

(9) 

July 

0 

(0) 

0 

(0^ 

100 

(4'. 

August 

0 

(0) 

0 

(0) 

100 

(5) 

September 

0 

(0) 

0 

(0) 

100 

(5) 

October 

16 

(1) 

0 

(0) 

83 

(5) 

November 

0 

(0) 

100 

(1) 

0 

(0) 

December 

0 

(0) 

25 

(1) 

75 

(3) 

1978 

January 

12 

(1) 

12 

(1) 

75 

(6) 

February 

0 

(0) 

33 

(1) 

66 

(2) 

March 

0 

(0) 

0 

(0) 

100 

(10) 

April 

0 

(0) 

50 

(5) 

50 

(5) 

4! 
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Table  104.  Age  structure  of  cotton  nice  based  on  pelage.  Data  are 


froe  Wisconsin  Village  Grid,  June  1976  to  Karch  1979. 
Saaple  sire  In  parentheses.  (Continued). 


Month 


Z Pelage  Class 


Juvenile  Subadult  Adult* 


1?78 

May 

0 

(0) 

June 

0 

(0) 

July 

0 

(0) 

August 

C 

(0) 

September 

(6th) 

0 

(0) 

(22nd) 

0 

(0) 

October 

0 

(0) 

November 

(8  th) 

0 

(0) 

(29th) 

0 

(0) 

December 

28 

(2) 

1979 

January 

0 

(0) 

. ebruary 

0 

(0) 

March 

0 

(0) 

44 

(4) 

55 

(5) 

40 

(2) 

60 

(3) 

0 

(0) 

100 

(3) 

0 

(0) 

100 

(1) 

0 

(0) 

100 

(4) 

0 

(0) 

100 

(3) 

0 

(0) 

100 

(1) 

0 

(0) 

100 

(8) 

0 

(0) 

0 

(0) 

28 

(2) 

42 

(3) 

0 

(0) 

100 

(5) 

25 

(1) 

75 

(3) 

25 

(1) 

75 

(3) 
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Table  105. 


Age  structure  of  Florida  nice  based  on  pelage.  Data  from 
Wisconsin  Village  Grid,  June  1976  to  March  1979. 

Sanple  size  in  parentheses. 


Month 


Z Pelage  Class 

Juvenile  Subadult  Adult 


1976 


June 

0 

(C) 

0 

(0) 

100 

(1) 

July 

0 

(0) 

0 

(0) 

100 

(1) 

August 

0 

(0) 

0 

(0) 

100 

(1) 

Septenber 

0 

(0) 

0 

(0) 

100 

(1) 

October 

0 

(0) 

0 

(0) 

0 

(0) 

Novenber 

0 

(0) 

0 

(0) 

100 

(1) 

December 

1977 

0 

(0) 

25 

(1) 

75 

(3) 

January 

0 

(0) 

66 

(2) 

33 

(1) 

February 

0 

(0) 

25 

(1) 

75 

(3) 

March 

0 

(0) 

33 

(2) 

66 

(4) 

April 

0 

(0) 

16 

(1) 

83 

(5) 

M«: 

0 

(0) 

0 

(0) 

100 

(6) 

June 

0 

(0) 

0 

(0) 

100 

(3) 

July 

0 

(0) 

0 

(0) 

0 

(0) 

August 

0 

(0) 

0 

(0) 

100 

(1) 

September 

0 

(0) 

0 

(0) 

0 

(0) 

October 

0 

(0) 

0 

(0) 

0 

(0) 

November 

0 

(0) 

0 

(0) 

0 

(0) 

December 

197o 

0 

(0) 

0 

(0) 

0 

(0) 

January 

0 

(0) 

0 

(0) 

0 

(0) 

February 

0 

(0) 

0 

(0) 

0 

(0) 

March 

0 

(0) 

0 

(0) 

0 

(0) 

April 

0 

(0) 

0 

(0) 

0 

(0) 
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Table  105. 


Age  structure  of  Florida  alee  based  on  pelage.  Data  froa 
Wisconsin  Vllla^  lrld»  June  1976  to  March  1979. 

Sample  size  In  parentheses.  (Continued). 


Month 


Z Pelage  Class 


Juvenile  Subadult  Adult 


1978 


May 

0 

(0) 

0 

(0) 

0 

(0) 

June 

0 

(0) 

0 

(0) 

0 

(0) 

July 

0 

(0) 

0 

(0) 

0 

(0) 

August 

0 

(0) 

0 

(0) 

0 

(0) 

Septeaber 

(6th) 

0 

(0) 

0 

(0) 

0 

(0) 

(22nd) 

0 

(0) 

0 

(0) 

0 

(0) 

October 

0 

(0) 

0 

(0) 

0 

(0) 

November 

(8th) 

0 

(0) 

0 

(0) 

0 

(0) 

(29th) 

0 

(0) 

0 

(0) 

0 

(0) 

December 

1979 

0 

(0) 

0 

(0) 

0 

(0) 

January 

0 

(0) 

0 

(0) 

0 

(0) 

February 

0 

(0) 

0 

(0) 

0 

(0) 

March 

0 

(0) 

0 

(0) 

0 

(0) 
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Table  106.  Ectoparasite  burden  of  cotton  rats  live  trapped  on  the  Wlsconain  Village  Grid,  1976-79.  (Continued). 
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Table  107.  Ectoparasite  burden  of  cotton  mice  live  trapped  on  the  Wisconsin  Village  Grld»  1976-79 
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Table  107.  Ectoparasite  burden  of  cotton  nice  live  Crapped  on  the  Wisconsin  Village  Grid,  1976-79*  (Continued). 
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1979 

January  6 5.00  5 0 0 5 0 5 0 0 0,17 

February  4 17.00  400  31  400  0.00 

Itorcb  4 14.00  4 0 0 4 0 4 0 0 0.00 


Table  106.  Meau  dlatance  (eatara)  batwaan  aucaaalva  recaptures  of 


saall  sMaBala  froB  the  Wlscona..  Village  Grid.  Aniaals 
included  in  the  calculations  had  bean  captured  four  or 
■ora  tines.  Sanpla  sise  in  parentheses. 


Species 

Sex 

Hale 

Female 

Slgnodon  hlspidus 

34.4  (15)* 

28.1  (23) 

Peronyscus  gossypinus 

48.7  (10)** 

32.4  (8) 

Peronyscus  florldanus 

49.8  (3)  *** 

39.1  (4) 

*t  • 1.69,  df  ■ 37,  p <.l 

**t  - 2.14,  df  - 16,  p <.05 

• 0.61,  df  • 5,  Not  Significant 


Table  109.  Reproductive  status  of  male  Peromyscus  gossyplnus  (cotton 


mice)  on  the  Happy  Hamock  Grid,  1976-79.  Individuals 
reported  are  IS  g or  greater  In  body  weight. 


Position  of  Testes  (Z) 


Month  Abdominal  Descended  Intermediate 


1976 

June 

100.0 

(7)® 

0.0 

(0) 

0.0 

(0) 

July 

90.0 

(9) 

10.0 

(1) 

0.0 

(0) 

August 

16.7 

(2) 

75.0 

(9) 

8.3 

(1) 

September 

0.0 

(0) 

100.0 

(11) 

0.0 

(0) 

October 

5.6 

(1) 

5.6 

(1) 

88.9 

(16) 

November 

20.0 

(1) 

80.0 

(4) 

0.0 

(0) 

December 

12.5 

(2) 

68.8 

(11) 

18.8 

(3) 

1977 

January 

100.0 

(6) 

0.0 

(0) 

0.0 

(0) 

February 

88.2 

(15) 

11.8 

(2) 

0.0 

(0) 

March 

88.2 

(15) 

0.0 

(0) 

11.8 

(2) 

April 

100.0 

(11) 

0.0 

(0) 

0.0 

(0) 

May 

100.0 

(13) 

0.0 

(0) 

0.0 

(0) 

June 

100.0 

(7) 

0,0 

(0) 

0.0 

(0) 

July 

88.9 

(8) 

0.0 

(0) 

11.1 

(1) 

August 

25.0 

(1) 

75.0 

(3) 

0.0 

(0) 

September 

0.0 

(0) 

90.0 

(9) 

10.0 

(1) 

October 

0.0 

(0) 

0.0 

(0) 

100.0 

(1) 

November 

100.0 

(1) 

0.0 

(0) 

0 . 0 

(0) 

December 

60.0 

(3) 

40.0 

(2) 

0.0 

(0) 

1978 

January 

80.0 

(4) 

0.0 

(0) 

20.0 

(1) 

February 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

March 

20.0 

(1) 

80.0 

(4) 

0.0 

(0) 

April 

100.0 

(3) 

0.0 

(-) 

0.0 

(0) 

May 

100.0 

(7) 

0.0 

(0) 

0.0 

(0) 

Sample  Size 


Table  109.  Reproductive  status  of  nsle  Peromyscua  gosayplous  (cotton 
Bice)  on  the  Happy  Bannock  Grid,  1976-79.  Individuals 
reported  are  15  g or  greater  In  body  weight.  (Contlnuad). 


Position  of  Testes  (Z) 


Month  Abdominal  Descended  Intemedlate 


1978 


June 

100.0 

(7)» 

0.0 

(0) 

0.0 

(0) 

July 

100.0 

(6) 

0.0 

(0) 

0.0 

(0) 

August 

80.0 

(4) 

20.0 

(1) 

0.0 

(0) 

September 

0.0 

(0) 

0.0 

(0) 

100.0 

(3) 

October 

50.0 

(1) 

0.0 

(0) 

50.0 

(1) 

November 

0.0 

(1) 

25.0 

(1) 

75.0 

(3) 

December 

66.7 

(2) 

33.3 

(1) 

0.0 

(0) 

1979 

January 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

February 

0.0 

(0) 

66.7 

(2) 

33.3 

(1) 

March 

100.0 

(2) 

0.0 

(0) 

0.0 

(0) 

^Sample  Size 
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Table  110.  Sex  ratio  of  Peromyacus  gossyplnua  (cotton  mice)  live 

trapped  on  the  Happy  Hanmock  Grid,  1976-79.  The  Yate'a 
correction  factor  has  been  employed.  * indicates  a 
significant  Chi-square  at  p <.05. 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1976 

June 

13 

7 

6 

1.16 

0.00 

July 

17 

10 

7 

1.42 

0.24 

August 

18 

12 

6 

2.00 

1.39 

September 

19 

11 

8 

1.37 

0.21 

October 

31 

18 

13 

1.38 

0.81 

November 

13 

5 

8 

0.62 

0.31 

December 

29 

16 

13 

1.23 

0.14 

1977 

January 

16 

6 

10 

0.60 

0.56 

February 

30 

17 

13 

1.30 

0.53 

March 

33 

17 

16 

1.06 

0.03 

April 

25 

11 

14 

0.78 

0.16 

May 

26 

13 

13 

1.00 

0.04 

June 

16 

7 

9 

0.78 

0.06 

July 

17 

9 

8 

1.12 

0.00 

August 

8 

4 

4 

1.00 

0.13 

September 

15 

10 

5 

2.00 

1.07 

October 

4 

1 

3 

0.33 

0.25 

November 

1 

1 

0 

0.00 

0.00 

December 

10 

5 

5 

1.00 

0.10 

1978 

January 

8 

6 

2 

3.00 

1.13 

February 

0 

- 

- 

- 

0.00 

March 

8 

5 

3 

1.70 

0.13 

April 

5 

3 

2 

1.50 

0.00 

May 

10 

8 

2 

4.00 

2.50 
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Table  0«  Sex  ratio  of  Peromyacua  gosayplnua  (cotton  nice)  live 
trapped  on  the  Happy  Haanock  Grid*  1976-79.  The  Yate’a 
correction  factor  haa  been  egq>loyed.  * Indlcatea  a 
significant  Chl-aquarc  at  p <.05.  (Continued). 


r 

Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1978 

June 

12 

7 

5 

1.40 

0.08 

July 

12 

7 

5 

1.40 

0.08 

August 

10 

5 

5 

1 00 

0.10 

September 

4 

3 

1 

3.00 

0.25 

October 

4 

2 

2 

1.00 

0.25 

November 

5 

4 

1 

4.00 

0.80 

December 

5 

3 

2 

1.50 

0.00 

1979 

January 

2 

0 

2 

0.00 

0.50 

February 

8 

4 

4 

1.00 

0.13 

March 

0 

— 

0.00 

i 


s 

i 
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Table  111.  Sex  ratio  of  Si^yo^on  hlaoldus  (cotton  rats)  live  ttapped 
on  the  Happy  Hmock  Grid,  1976-79.  The  Yate's  correction 
factor  has  been  employed.  * Indicates  a significant 
Chi-square  at  p <.05. 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chl-aquare 

Value 

1976 

June 

3 

1 

2 

0.50 

0.00 

July 

0 

- 

- 

- 

- 

August 

0 

- 

- 

- 

- 

September 

0 

• 

- 

- 

- 

October 

2 

0 

2 

0.00 

0.50 

November 

0 

- 

- 

- 

- 

December 

1 

0 

1 

0.00 

0.00 

1977 

January 

0 

- 

- 

• 

- 

February 

0 

- 

- 

- 

- 

March 

0 

- 

- 

- 

- 

April 

0 

- 

- 

- 

- 

May 

0 

- 

- 

- 

- 

June 

0 

- 

- 

• 

• 

July 

0 

- 

- 

- 

- 

August 

0 

- 

- 

- 

- 

September 

0 

- 

- 

• 

- 

October 

0 

- 

- 

- 

- 

November 

0 

- 

“ 

• 

- 

December 

0 

- 

- 

- 

- 

1978 

January 

0 

- 

- 

- 

• 

February 

0 

- 

- 

- 

March 

0 

- 

- 

- 

- 

April 

0 

- 

- 

- 

- 

May 

0 

- 

Table  111.  Sex  ratio  of  Slgmodon  hlapldus  (cotton  rats)  live  trapped 
OP  the  Happy  Hanocock  Grid,  1S76-79.  The  Yate's  correction 
factor  has  been  employed.  * indicates  " significant 
Chi-square  at  p <.05.  (Continued). 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1978 

June 

0 

- 

- 

July 

0 

- 

- 

- 

Augi  st 

0 

- 

- 

- 

- 

September 

0 

- 

- 

- 

- 

October 

0 

- 

- 

- 

- 

November 

0 

- 

- 

December 

0 

— 

1979 


January 

February 

March 


0 

0 

0 


Table  112.  Age  structure  of  cotton  nice  based  on  pelage.  Data  are 


from  Happy  Haanock  Grid,  June  1976  to  March  1979. 
Sanple  slxe  in  parentheses. 


X Pelage  Class 


Month  Juvenile  Subadult  Adult 


1976 


June 

0 

(0) 

0 

(0) 

100 

(13) 

July 

0 

(0) 

25 

(4) 

75 

(12) 

August 

0 

(0) 

0 

(0) 

100 

(18) 

September 

0 

(0) 

0 

(0) 

100 

(19) 

October 

13 

(4) 

3 

(1) 

83 

(25) 

November 

7 

(1) 

30 

(4) 

61 

(8) 

December 

0 

(0) 

31 

(9) 

68 

(20) 

1977 

January 

6 

(1) 

25 

(4) 

68 

(11) 

February 

0 

(0) 

30 

(9) 

70 

(21) 

March 

0 

(0) 

33 

(11) 

66 

(22) 

April 

0 

(0) 

4 

(1) 

96 

(24) 

May 

0 

(0) 

3 

(1) 

96 

(25) 

June 

0 

(0) 

6 

(1) 

93 

(15) 

July 

0 

(0) 

5 

(1) 

94 

(16) 

August 

0 

(0) 

0 

(0) 

100 

(8) 

September 

0 

(0) 

0 

(0) 

100 

(15) 

October 

0 

(0) 

0 

(0) 

100 

(4) 

November 

0 

<0) 

100 

(1) 

0 

(0) 

December 

0 

(0) 

40 

(4) 

60 

(6) 

1978 

January 

12 

(1) 

12 

(1) 

75 

(6) 

February 

0 

(0) 

0 

(0) 

0 

(0) 

March 

0 

(0) 

0 

(0) 

100 

(8) 

April 

0 

(0) 

0 

(0) 

100 

(5) 

May 

0 

(0) 

30 

(3) 

70 

(7) 
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Table  112.  Age  structure  of  cottOD  alee  based  on  pelage.  Data  are 


froa  Happy  Haaaock  Grid,  June  1976  to  March  1979. 
Saaple  alse  in  parentheses.  (Continued). 


Z Pelage  Class 


Month  Juvenile  Subadult  Adult 


1978 


June 

0 

(0) 

16 

(2) 

83 

(10) 

July 

0 

(0) 

27 

(3) 

72 

(8) 

August 

0 

(0) 

10 

(1) 

90 

(9) 

September 

0 

<0) 

0 

(0) 

100 

(4) 

October 

0 

(0) 

0 

(0) 

100 

(4) 

Noveaber 

0 

(0) 

0 

(0) 

100 

(5) 

Deceaber 

20 

(1) 

20 

(1) 

60 

(3) 

1979 

January 

0 

(0) 

50 

(1) 

50 

(1) 

February 

12 

(1) 

0 

(0) 

87 

(7) 

March 

0 

(0) 

0 

(0) 

100 

(3) 
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Table  113.  Ectoparasite  burden  of  Peromyacua  goaayplnua  (cotton  nice)  live  trapped  on  the  Happy 
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Table  1-13.  Ectoparasite  burden  of  Peroayscus  gossyplnus  (cotton  mice)  live  trapped  on  the  Happy 
Grid,  1976-79.  (Continued). 
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February  8 5.75  800  71  800  0.00 

March  3 0.00  300  30  300  0.00 


Table  114.  Mean  distance  (aeters)  betveen  successive  recaptures 

of  cotton  nice  fron  the  Happy  Hi— ock  Grid.  Anlaals  >. 

included  in  the  calcxilations  had  been  captured  four 
or  more  tlni  Saaple  slse  in  parentheses. 


Sex 

Male 

Fenale 

32.3  (20)* 

24.9  (20) 

*t  • 0.71,  df  ■ 38, Not  significant 
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Table  US.  Reproductive  status  of  aale  Sigaodon  hlspldus  (cotton  rats) 
on  the  Beach  Grid,  1975>79.  Individuals  reported  are  60  g 
or  greater  In  body  weight. 


Position  of  Testes  (Z) 


Honth  Abdominal  Descended  Interned  late 


1975 


July 

33.3 

(D* 

66.7 

(2) 

0.0 

(0) 

August 

0.0 

(0) 

100.0 

(9) 

0.0 

(0) 

September 

25.0 

(1) 

75.0 

(3) 

0.0 

(0) 

1976 

July 

0.0 

(0) 

100.0 

(2) 

0.0 

(0) 

August 

0.0 

(0) 

100.0 

(2) 

0.0 

(0) 

September 

0.0 

(0) 

100.0 

(A) 

0.0 

(0) 

October 

0.0 

(0) 

100.0 

(A) 

0.0 

(0) 

November 

50.0 

(1) 

0.0 

(0) 

50.0 

(1) 

December 

100.0 

(3) 

0.0 

(0) 

0.0 

(0) 

1977 

January 

100.0 

(2) 

0.0 

(0) 

0.0 

(0) 

February 

100.0 

(4) 

0.0 

(0) 

0.0 

(0) 

March 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

April 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

May 

0.0 

(0) 

100.0 

(A) 

0.0 

(0) 

June 

0.0 

(0) 

100.0 

(2) 

o.c 

(0) 

July 

0.0 

(0) 

100.0 

(3) 

0.0 

(0) 

August 

0.0 

(0) 

100.0 

(2) 

0.0 

(0) 

September 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

October 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

November 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

December 

0.0 

(0) 

100.0 

(1) 

0.0 

(0) 

^Sample  Size 
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Table  115.  Reproductive  status  of  Bale  Slgmodon  hlspldus  (cotton  rats) 
on  the  Beach  Grid,  1975-79.  Individuals  reported  are  60  g 
or  greater  in  body  weight.  (Continued). 


Position  of  Testes  (Z) 


Month  Abdominal  Descended  Intermediate 


1978 


January 

0.0 

(0)* 

0.0 

(0) 

0.0 

(0) 

February 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

March 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

April 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

May 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

June 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

July 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

August 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

September 

0.0 

(0) 

100.0 

(1) 

0.0 

(0) 

October 

(6th) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

(18th) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

November 

(1st) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

(15th) 

0.0 

(0) 

_c:.o 

(1) 

0.0 

(0) 

December 

(2nd) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

(15th) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

1979 

January 

(13th) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

(27th) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

February 

(15th) 

0.0 

(0) 

100.0 

< (1) 

0.0 

(0) 

March 

(3rd) 

0.0 

(0) 

0.0 

(0) 

100.0 

(1) 

(20th) 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

*■  Sample  Size 
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Table  116.  Reproductive  status  of  male  Peromyscus  polloaotus  (beach 
mice)  on  the  Beach  Grid,  1975-79.  Individuals  reported 
are  10  g or  greater  in  tody  weight. 


Position  of  Testes  (Z) 


Month  Abdominal  Descended  Intermediate 


1975 

July 

25.0 

(D* 

50.0 

(2) 

25.0 

(1) 

August 

0.0 

(0) 

100.0 

(4) 

0.0 

(0) 

September 

22.2 

(2) 

77.8 

(7) 

0.0 

(0) 

1976 

July 

50.0 

(4) 

37.5 

(3) 

12.5 

(1) 

August 

22.2 

(2) 

77.8 

(7) 

0.0 

(0) 

September 

0.0 

O) 

100.0 

(14) 

0.0 

(0) 

October 

7.69 

(1) 

84.62 

(11) 

7.69 

(1) 

Hovember 

100.0 

(14) 

0.0 

(0) 

0.0 

(0) 

December 

100.0 

(15) 

0.0 

(0) 

0.0 

(0) 

1977 

January 

100.0 

(13) 

0.0 

(0) 

0.0 

(0) 

February 

100.0 

(8) 

0.0 

(0) 

0.0 

(0) 

March 

75.0 

(3) 

0.0 

(0) 

25.0 

(1) 

April 

66.7 

(4) 

16.6 

(1) 

16.6 

(1) 

May 

28.6 

(2) 

57.1 

(4) 

14.3 

(1) 

June 

33.3 

(2) 

66.7 

(4) 

0.0 

(0) 

July 

0.0 

(0) 

88.9 

(8) 

11.1 

(1) 

August 

0.0 

(0) 

100.0 

(7) 

0 0 

(0) 

September 

0.0 

(0) 

100.0 

(1) 

0.0 

(0) 

October 

0.0 

(0) 

83.3 

(5) 

16.7 

(1) 

November 

0.0 

(0) 

55.5 

(5) 

44. A 

(4) 

December 

0.0 

(0) 

40.0 

(2) 

60.0 

(3) 

^Sample  Size 
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Table  116.  Reproductive  status  of  male  Peronyscus  pollonotus  (beach 
mice)  on  the  Beach  Grid,  1975-79.  Individuals  reported 
are  10  g or  greater  In  body  weight.  (Continued). 


Position  of  Testes  (Z) 


Month 

Abdominal 

Descended 

Intermediate 

1978 

January 

75.0 

(3)® 

25.0 

(1) 

0.0 

(0) 

February 

0.0 

(0) 

100.0 

(1) 

0.0 

(0) 

March 

75,0 

(3) 

25.0 

(1) 

0.0 

(0) 

April 

100.0 

(10) 

0.0 

(0) 

0.0 

(0) 

May 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

June 

40.0 

(2) 

60.0 

(3) 

0.0 

(0) 

July 

54.5 

(6) 

18.2 

(2) 

27.3 

(3) 

August 

0.0 

(0) 

77.8 

(7) 

22.2 

(2) 

September 

0.0 

(0) 

100.0 

(7) 

0.0 

(0) 

October 

(6th) 

25.0 

(1) 

25.0 

(1) 

50.0 

(2) 

(18th) 

12.5 

(1) 

25.0 

(2) 

62.5 

(5) 

November 

(1st) 

28.6 

(2) 

14.3 

(1) 

57.1 

(4) 

(15th) 

66.7 

(4) 

16.7 

(1) 

16.7 

(1) 

December 

(2nd) 

57.1 

(4) 

14.3 

(1) 

28.6 

(2) 

(15th) 

71.4 

(5) 

0.0 

(0) 

28.6 

(2) 

1929 

January 

(13th) 

64.3 

(9) 

7.1 

(1) 

28.6 

(4) 

(27th) 

80.0 

(20) 

12.0 

(3) 

8.0 

(2) 

Fefiraary 

(15th) 

46.7 

(14) 

16.7 

(5) 

36.7 

(11) 

March 

(3rd) 

75.0 

(24) 

6.3 

(2) 

18.7 

(6) 

(20th) 

76.9 

(20) 

11.5 

(3) 

11.5 

(3) 

Sample  Size 
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Table  117.  Sex  ratio  of  Peromyscus  polionotus  (beach  mice)  live 

trapped  on  the  Beach  Grid,  1975-79.  The  Yate's  correction 
factor  has  been  employed.  * indicates  a significant 
Chi-square  at  p <.05. 


No. 

Chi-square 

Month 

Caught 

Male 

Female 

Ratio 

Value 

1975 

July 

8 

4 

4 

1.00 

0.13 

August 

6 

4 

2 

2.00 

0.17 

September 

12 

10 

2 

5.00 

4.08* 

1976 

July 

14 

8 

6 ■ 

1.33 

0.07 

August 

16 

9 

7 

1.28 

0.06 

September 

20 

15 

5 

3.00 

4.05* 

October 

22 

15 

7 

2.14 

2.23 

November 

26 

14 

12 

1.16 

0.04 

December 

29 

16 

13 

1.23 

0.14 

1977 

January 

27 

13 

14 

0.92 

0.00 

February 

26 

8 

18 

0.44 

3.12 

March 

15 

4 

11 

0.36 

2.40 

April 

13 

6 

7 

0.85 

0.00 

May 

13 

7 

6 

1.16 

0.00 

June 

11 

6 

5 

1.20 

0.00 

July 

12 

9 

3 

3.00 

2.08 

August 

8 

7 

1 

7.00 

3.13 

September 

5 

1 

4 

0.25 

0.80 

October 

7 

6 

1 

6.00 

2.29 

November 

16 

9 

7 

1.30 

0.06 

December 

11 

5 

6 

0.83 

0.00 

Table  117,  Sex  ratio  of  Peromyscus  pollonotus  (beach  mice)  live 

trapped  on  the  Beach  Grid,  1975-79.  The  Yate's  correction 
factor  has  been  employed.  * indicates  a significant 
Chi-square  at  p <.05«  (Continued). 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1978 

January 

10 

4 

6 

0.67 

0.10 

February 

3 

1 

2 

0.50 

0.00 

March 

10 

4 

6 

0.67 

0.10 

April 

20 

10 

10 

1.00 

0.05 

May 

7 

1 

6 

0.17 

2.29 

June 

10 

5 

5 

1.00 

0.10 

July 

16 

n 

5 

2.20 

1.56 

August 

15 

9 

6 

1.50 

0.27 

September 

12 

7 

5 

1.40 

0.08 

October  (6th) 

9 

5 

4 

1.30 

0.00 

(18th) 

14 

8 

6 

1.30 

0.07 

November  (1st) 

14 

8 

6 

1 30 

0.07 

(15th) 

16 

6 

10 

0.60 

0.56 

December  (2nd) 

20 

8 

12 

0.67 

0.45 

(15th) 

21 

9 

12 

0.75 

0.19 

1979 

January  (13th) 

35 

14 

21 

0.67 

1.40 

(27th) 

58 

25 

33 

0.76 

1.10 

February  (15th) 

66 

31 

35 

0.89 

0.24 

March  (3rd) 

65 

33 

32 

1.00 

0.02 

(20th) 

59 

26 

33 

0.79 

0.83 
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Table  118.  Sex  ratio  of  Slgaodon  hlspldus  (cotton  rats)  live  trapped 
cn  the  Beach  Grid,  1975-79.  The  Yate'a  correction  factor 
has  been  enployed.  * indicates  a significant  Chi-square 
at  p < .05. 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1575 

July 

10 

6 

4 

1.50 

J.IO 

August 

11 

9 

2 

4.50 

3.27 

September 

1976 

5 

4 

0 

O.O'' 

2.25 

July 

3 

2 

1 

2.00 

0.00 

August 

6 

2 

4 

0.50 

0.17 

September 

6 

4 

2 

2.00 

0.17 

October 

8 

4 

4 

1.00 

0.13 

November 

11 

4 

7 

0.57 

0.36 

December 

10 

5 

5 

1.00 

0.10 

1977 

January 

6 

3 

3 

1.00 

0.17 

February 

7 

4 

3 

1.33 

0.00 

March 

3 

1 

2 

0.50 

0.00 

April 

4 

1 

3 

0.33 

0.25 

May 

5 

4 

1 

4.00 

0.80 

June 

6 

3 

3 

1.00 

0.17 

July 

7 

3 

4 

0.75 

C.OO 

August 

5 

2 

3 

0.66 

0.00 

September 

5 

1 

4 

0.25 

0.80 

October 

3 

1 

2 

0.50 

0.00 

November 

2 

1 

1 

1.00 

0.50 

December 

2 

1 

1 

1.00 

0.50 
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Table  118.  Sex  ratio  of  Slgmodon  hlapldua  (cotton  rata)  live  trapped 
on  the  Beach  Grid,  1975-79,  The  Yate'a  correction  factor 
haa  been  employed.  * Indicates  a significant  Chl-squara 
at  p <.05.  (Continued). 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1978 

January 

2 

1 

1 

1.00 

0.50 

February 

2 

1 

1 

1.00 

0.50 

March 

1 

1 

0 

0.00 

O.OC 

April 

0 

- 

- 

- 

- 

May 

0 

- 

- 

- 

~ 

June 

0 

- 

- 

- 

- 

July 

0 

- 

- 

- 

- 

August 

0 

- 

- 

- 

- 

September 

1 

1 

0 

0.00 

0.00 

October  (6th) 

0 

- 

- 

- 

- 

(18th) 

0 

- 

- 

- 

~ 

November  (1st) 

0 

- 

- 

- 

- 

(15th) 

1 

1 

0 

0.00 

0.00 

December  (2nd) 

2 

1 

1 

1.00 

0.50 

(15th) 

0 

- 

~ 

- 

- 

1979 

January  (13th) 

1 

0 

1 

0.00 

0.00 

(27th) 

0 

- 

- 

- 

- 

February  (15th) 

1 

1 

0 

o.oc 

0.00 

March  (3rd) 

2 

1 

1 

1.00 

0.50 

(20th) 

1 

I 

0 

0.00 

0.00 
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Table  119.  Age  structure  of  beach  mice  based  on  pelage  desses. 

Data  are  from  Beach  Grid,  July  1976  t>  March  1979. 
Sampl'*  size  in  parentheses. 


Z Pelage  Cl.iss 

Juvenile  Subadult  Adult 


1976 


July 

0 

(0) 

57 

(8) 

42 

(6) 

August 

0 

(0) 

62 

(10) 

37 

(6) 

Septemoer 

0 

(0) 

47 

52 

(10) 

October 

13 

(3) 

50 

xl) 

36 

(8) 

November 

0 

(0) 

73 

(19) 

26 

(7) 

December 

0 

(0) 

.3 

(15) 

46 

(13) 

1977 

January 

') 

(0) 

48 

(13) 

51 

(14) 

February 

■J 

(0) 

23 

(6) 

76 

(20) 

March 

0 

(0> 

13 

(2) 

86 

(13) 

April 

0 

(0) 

0 

(0) 

100 

(13) 

May 

0 

(0^ 

15 

(2) 

84 

(11) 

June 

0 

(0) 

9 

(1) 

90 

(10) 

July 

8 

(1) 

25 

(3) 

66 

(8) 

August 

0 

(0) 

25 

(2) 

75 

(6) 

September 

0 

(0) 

16 

(1^ 

83 

(5) 

October 

0 

(0) 

28 

(2) 

71 

(5) 

November 

0 

(0) 

12 

(2) 

87 

(14) 

December 

0 

(0) 

0 

(0) 

100 

(11) 

1978 

January 

0 

(0) 

30 

(3) 

70 

(7) 

February 

0 

(0) 

0 

(0) 

100 

(3) 

March 

0 

(0) 

18 

(2) 

81 

(9) 

April 

0 

(0) 

iO 

(2) 

90 

(18) 

May 

0 

(0) 

14 

(1) 

35 

C) 

June 

0 

(0) 

0 

(0) 

100 

;io) 

July 

0 

(0) 

0 

(0) 

100 

(15) 

August 

0 

(0) 

6 

(1) 

93 

(14) 

September 

0 

(0) 

0 

(0) 

100 

(12) 
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Table  119.  A^e  structure  of  beach  mice  based  on  pelage  classes. 

Data  are  from  Beach  Grid,  July  1976  to  Harch  1979. 
Sample  size  In  parentheses.  (Continued). 


Z Pelage  Class 


Juvenile 


Subadult 


Adult 


October 

(6th) 

0 

(0) 

(18th) 

0 

(0) 

November 

(1st) 

7 

(1) 

(15th) 

0 

(0) 

December 

(2nd) 

5 

(1) 

1979 

(15th) 

14 

(3) 

January 

(13th) 

8 

(3) 

(27th) 

1 

(1) 

February 

(15th) 

4 

(3) 

March 

(3rd) 

3 

(2) 

••Oth) 

3 

(2) 

12 

(1) 

87 

(7) 

21 

(3) 

78 

(11) 

7 

(1) 

85 

(12) 

41 

(7) 

58 

(10) 

25 

(5) 

70 

(14) 

23 

(5) 

61 

(13) 

13 

(5) 

77 

(28) 

18 

(11) 

80 

(48) 

8 

(6) 

86 

(58) 

9 

(6) 

87 

(57) 

1 

(1) 

94 

(56) 
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Table  120.  Age  structure  of  cotton  rats  based  on  weight  classes: 

0-60  g,  juvenile;  61-100  g, subadult;  greater  than  100  g» 
adult.  Data  are  fron  Beach  Grid  July  to  September  197S 
and  July  1976  to  March  1979.  Sanple  size  in 
parentheses. 


X Weight  Class 


nonen 

0 

- 60 

61  - 

100 

> 

100 

1975 

Jul> 

22 

(2) 

11 

(1) 

66 

(6) 

August 

0 

(0) 

18 

(2) 

81 

(9) 

September 

0 

(0) 

0 

(0) 

100 

(A) 

1976 

July 

0 

(0) 

0 

(0) 

100 

(3) 

August 

0 

(0) 

0 

(0) 

100 

(5) 

September 

0 

(0) 

16 

(1) 

83 

(5) 

October 

12 

(1) 

12 

(1) 

75 

(6) 

November 

30 

(3) 

50 

(5) 

20 

(2) 

December 

40 

(4) 

30 

(3) 

30 

(3) 

1977 

January 

16 

(1) 

50 

(3) 

33 

(2) 

February 

C 

(0) 

71 

(5) 

28 

(2) 

March 

0 

(0) 

66 

(2) 

33 

(1) 

April 

0 

(0) 

100 

(3) 

0 

(0) 

May 

0 

(0) 

40 

(2) 

60 

(3) 

June 

0 

(0) 

25 

(1) 

75 

Of 

July 

14 

(1) 

14 

(1) 

71 

(5) 

August 

0 

(0) 

0 

(0) 

100 

(5) 

September 

50 

(2) 

0 

(0) 

50 

(2) 

October 

33 

(1) 

33 

(1) 

33 

(1) 

November 

0 

(0) 

50 

(1) 

50 

(1) 

December 

0 

(0) 

0 

(0) 

100 

(2) 
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Table  120.  Age  structure  of  cotton  rats  based  on  weight  classes: 

0-60  g.  Juvenile;  61-100  g, subadult;  greater  than  100  g, 
adult.  Data  are  from  Beach  Grid  July  to  Septeaber  1975 
and  July  1976  to  March  1979.  Sample  sire  In 
parentheses . (Cont inued) . 


Z Weight  Class 


Month 

0 

- 60 

61  - 

100 

> 

100 

1978 

January 

0 

(0) 

0 

(0) 

100 

(1) 

February 

0 

(0) 

0 

(0) 

100 

(2) 

March 

0 

(0) 

0 

(0) 

100 

(1) 

.^prll 

0 

(0) 

0 

(0) 

0 

(0) 

Nay 

0 

(0) 

0 

(0) 

0 

(0) 

June 

0 

(0) 

0 

(0) 

0 

(0) 

July 

0 

(0) 

0 

(0) 

0 

(0) 

August 

0 

(0) 

0 

(0) 

0 

(0) 

September 

0 

(0) 

0 

(0) 

100 

(1) 

October  (6th) 

0 

(0) 

0 

(0) 

0 

(O 

(18th) 

0 

(0) 

0 

(0) 

0 

(0) 

November  (1st) 

0 

(0) 

0 

(0) 

0 

(0) 

(15th) 

0 

(0) 

100 

(1) 

0 

(0) 

December  (2nd) 

100 

(1) 

0 

(0) 

0 

(0) 

(15th) 

0 

(0) 

0 

(0) 

0 

(0) 

1979 

January  (13th) 

0 

(0) 

100 

(1) 

0 

(0) 

(27th) 

0 

(0) 

0 

(0) 

0 

(0) 

February  (15th) 

0 

(0) 

100 

(1) 

0 

(0) 

March  (3rd) 

0 

(0) 

100 

(1) 

0 

(0) 

(20th) 

0 

(0) 

0 

(0) 

0 

(0) 
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Table  121,  Eccoparaslte  burden  of  Peromyscus  polionotus  (beach  mice)  live  trapped  on  the  Beach  Grid,  1975-79# 
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July  12  0.0  12  0 0 12  0 12  0 0 O.C 

August  8 0.0  800  80  800  0.0 


Table  121.  Ectoparasite  burden  of  Per omy ecus  pollonotus  (beach  mice)  live  trapped  on  the  Beach  Grid,  1975-79. 
(Continued) . 
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Table  121.  Ectoparasite  burden  of  Peiomyscus  pollonotus  (beach  mice)  live  trapped  on  the  Beach  Grid,  1975-79. 
(Continued) , 
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Table  122.  Ectoparasite  burden  of  Slgmodon  hispldus  (cotton  rats)  live  trapped  on  the  Beach  Grid»  1975-79 • 
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Table  122.  Ectoparasite  burden  of  Slgmodon  hispidus  (cotton  rats)  live  trapped  on  the  Beach  Grid,  1975-79. 
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Table  122 .Ectoparasite  burden  of  Slgaodon  hlsplclus  (cotton  rats)  live  trapped  on  the  Beach  Grid.  1975-1979 
(Continued) • 
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Table  123.  Mean  distance  (aetera)  between  successive  recaptures  of 

smell  mammals  on  the  Beach  Grid.  Animals  Included  In  the 
calculations  had  been  captured  four  or  more  times. 

Sample  size  in  parentheses. 


Sex 

Male 

Female 

Peromyscus  pollonotus 

July  1976-Sept.  1978* 

21.3  (13) 

26.4  (15) 

Oct.  1978-Mar.  1979** 

14.0  (17) 

16.9  (20) 

Peromyscus  gossyplnus 

44.6  (2) 

16.8  (10) 

Slgmodon  hlspldus 

- (0) 

28.3  (5) 

* Trapped  once  per  month. 
**  Trapped  twice  per  month. 
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Table  124.  Reproductive  status  of  male  Slgaodon  hispidus  (cotton  rats) 
on  the  Dune  Scrub  Grid,  1975-79.  Individuals  reported  are 
60  g or  greater  in  body  weight 


Month 

Position 

of  Testes  (%) 

Abdominal 

Descended 

Intermediate 

1975 

July 

0.0 

(0)» 

100.0 

(1) 

0.0 

(0) 

August 

0.0 

(0) 

66.7 

(2) 

33.3 

(1) 

September 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

1976 

July 

30.0 

(3) 

70.0 

(7) 

0.0 

(0) 

August 

0.0 

(0) 

100.0 

(9) 

0.0 

(0) 

September 

22.2 

(2) 

77.7 

(7) 

0.0 

(0) 

October 

0.0 

(0) 

100.0 

(9) 

0.0 

(0) 

November 

20.0 

(2) 

60.0 

(6) 

20.0 

(2) 

December 

100.0 

(8) 

0.0 

(0) 

0.0 

(0) 

1977 

January 

100.0 

(4) 

0.0 

(0) 

0.0 

(0) 

February 

100,0 

(6) 

0.0 

(0) 

0.0 

(0) 

March 

100.0 

(3) 

0.0 

(0) 

0.0 

(0) 

April 

50.0 

(1) 

50.0 

(1) 

0.0 

(0) 

May 

50.0 

(1) 

50.0 

(1) 

0.0 

(0) 

June 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

July 

0 0 

(0) 

100.0 

(2) 

0.0 

(0) 

August 

0.0 

(0) 

100.0 

(1) 

0.0 

(0) 

September 

0.0 

(0) 

100.0 

(1) 

0.0 

(0) 

October 

0.0 

(0) 

100.0 

(3) 

0.0 

(0) 

November 

0.0 

(0) 

100.0 

(2) 

0.0 

(0) 

December 

62.5 

(5) 

37.5 

(3) 

0.0 

(0) 

Sample  Size 


A-166 


Tablfe  12A.  Reproi*uctlve  status  of  male  Slgmodon  hlaptuus  (cotton  rats) 
on  the  Du 12  Scrub  Grid,  197S-79.  Individuals  reported  are 
60  g or  greater  in  body  weight.  (Continued). 


Position  of  Testes  (Z) 


Month  Abdominal  Descended  Intermediate 


1978 

January 

100.0 

(D® 

0.0 

(0) 

o.c 

(0) 

February 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

March 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

April 

ICO.O 

(1) 

0.0 

(0) 

0.0 

(0) 

May 

0.0 

(0) 

100.0 

(1) 

0.0 

(0) 

June 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

July 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

August 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

September 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

October 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

Novenber 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

December 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

1979 

January 

0.0 

(0) 

0.  y 

(0) 

0.0 

(0) 

February 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

March 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

a 

Sample  Size 
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Table  125.  Reproductive  status  of  male  Peroayscus  pollonotus  (beach  alee) 


on  the  Dune  Scrub  Grid,  1975-79.  Individuals  reported  are 
10  g or  greater  in  body  weight. 


Position  of  Testes  (Z) 


Month  Abdominal  Descended  Intermediate 


1975 


July 

50.0 

(1)^ 

50.0 

(1) 

0.0 

(0) 

August 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

September 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

1976 

July 

0.0 

(0) 

100.0 

(2) 

0.0 

(0) 

August 

0.0 

(0) 

IGO.O 

(3) 

0.0 

(0) 

Septenber 

0.0 

(0) 

100.0 

(2) 

0.0 

(0) 

October 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

November 

75.0 

(3) 

25.0 

(1) 

0.0 

(0) 

December 

0.0 

(0) 

75.0 

(3) 

25.0 

(1) 

1977 

January 

33.3 

(1) 

0.0 

(0) 

66.7 

(2) 

February 

100.0 

(2) 

0.0 

(0) 

G.O 

(0) 

March 

100.0 

(5) 

0.0 

(0) 

0.0 

(0) 

April 

100.0 

(7) 

0.0 

(0) 

0.0 

(0) 

May 

55.5 

(10) 

16.7 

(3) 

27.8 

(5) 

June 

50.0 

(3) 

16.7 

(1) 

33.3 

(2) 

July 

0.0 

(0) 

60.0 

(3) 

40.0 

(2) 

Augu  St 

0.0 

(0) 

100. 0 

(^) 

0.0 

(0) 

Septembf^r 

0.0 

(0) 

100.0 

(2) 

0.0 

(0) 

October 

0.0 

(0) 

100.0 

(3) 

0.0 

(0) 

November 

0.0 

(0) 

100.0 

(7) 

0.0 

(0) 

December 

0.0 

(0) 

100.0 

(5) 

0.0 

(0) 

^'sample  Size 
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Table  125.  Reproductive  status  of  male  Pe*‘omyscus  pollonotus  (.beach  mice) 
on  the  Dune  Scrub  Grid,  1975-79.  Individuals  reported  are 
10  g or  greater  In  body  weight.  (Continued). 


Position  of  Testes  (T) 


H>nt'..  Abdominal  Descended  Intermediate 


197B 


January 

33.3 

(D* 

56.6 

( 

0.0 

(0) 

February 

100.0 

(1) 

0.0 

(0) 

0.0 

(0) 

March 

25.0 

(1) 

25.0 

(1) 

50.0 

(2) 

April 

0.0 

(0) 

88.9 

(8) 

11. 1 

(1) 

May 

40.0 

CM 

40.0 

(2) 

20.0 

U) 

June 

16.7 

(1) 

66.7 

(4) 

16.7 

(1) 

July 

50.0 

(1) 

50.0 

(1) 

0.0 

(1) 

August 

0.0 

(0) 

66.7 

(2) 

33.3 

(1) 

September 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

October 

0.0 

(0) 

0.0 

(0) 

100.0 

(1) 

November 

0.0 

(0) 

0.0 

(0) 

100.0 

(3) 

December 

0.0 

(0) 

0.0 

(0) 

0.0 

(0) 

1979 

January 

0.0 

(0) 

100.0 

(1) 

0.0 

(0) 

February 

50.0 

(2) 

25.0 

(1) 

25.0 

(1) 

March 

40.0 

(2) 

0.0 

(0) 

60.0 

(3) 

Sample  Size 
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Table  12( . Sex  ratio  of  Slg^odon  hispldus  (cotton  rats)  live  trapped 


on  the  Dune  Scrub  Grid,  1975-79.  The  Yate's  correction 
factor  has  been  enployed.  * indicates  a significant 
Chi-square  at  p <.05. 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1975 

July 

■i  (2 

seated)  1 

X 

1.00 

0.30 

Aug>ist 

4 

3 

1 

3.00 

0.25 

Septeeber 

0 

- 

- 

* 

• 

1976 

July 

16 

10 

6 

1.66 

0,56 

August 

9 

3 

3.00 

2. OS 

September 

16 

o 

7 

1.30 

0.06 

October 

15 

10 

5 

2.00 

1.07 

Movembei 

16 

12 

4 

3.00 

3.06 

December 

13 

19 

8 

1.30 

0.06 

1977 

January 

14 

7 

7 

1.00 

0.07 

February 

15 

6 

9 

0.66 

0.27 

March 

11 

4 

7 

0.57 

0.36 

April 

5 

2 

3 

0.66 

0.00 

May 

7 

2 

5 

0.40 

0.57 

vlune 

2 

2 

0 

0.00 

0.50 

July 

3 

3 

0 

0.00 

1.33 

August 

2 

1 

1 

1.00 

0.50 

September 

1 

1 

0 

0.00 

0.00 

October 

4 

3 

1 

3.00 

0.25 

Nrv^ber 

9 

6 

3 

2.00 

0.44 

December 

14 

9 

5 

1.80 

0.64 

X 


A-170 


r# 


Table  126.  Sex  ratio  of  Slgaodon  hlspldus  (cotton  rata)  live  trapped 


on  the  Dune  Scrub  Grid,  1975-79.  The  Yate's  correction 
factor  has  been  employed.  * indicates  a significant 
Chi-squere  at  p <.0S.  (Continued). 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1978 

January 

3 

1 

2 

0.50 

0.00 

February 

A 

1 

3 

0.33 

0.25 

March 

2 

1 

1 

1.00 

0.50 

April 

1 

1 

0 

0.00 

0.00 

May 

1 

1 

0 

0.00 

0.00 

June  . 

1 

1 

0 

0.00 

0.00 

July 

0 

- 

- 

- 

- 

August 

0 

- 

- 

- 

- 

September 

0 

- 

- 

- 

- 

October 

0 

- 

- 

- 

- 

November 

0 

- 

- 

- 

- 

December 

0 

- 

- 

- 

- 

January 

0 

- 

- 

- 

- 

February 

3 

1 

2 

0.50 

0.00 

March 

1 

0 

1 

0.00 

0.00 
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Table  127.  Sex  ratio  of  Peroayscus  pollonotus  (beach  alee)  live  trapped 


on  the  Dune  Scrub  Grid,  1975-79.  The  Tate's  correction 
factor  has  been  esq>loyed.  * Indicates  a significant 
Chi-square  at  p <.05. 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1975 

July 

5 

2 

3 

0.66 

0.00 

August 

5 

1 

A 

0.25 

0.80 

September 

2 

0 

2 

0.00 

0.50 

1976 

July 

2 

2 

0 

0.00 

0.50 

August 

3 

3 

0 

0.00 

1.33 

September 

2 

2 

0 

0.00 

0.50 

October 

0 

0 

0 

0.00 

- 

November 

5 

A 

1 

A. 00 

0.80 

December 

9 

A 

5 

0.80 

0.00 

1977 

January 

6 

3 

3 

1.00 

0.17 

February 

8 

2 

u 

0.33 

1.13 

March 

10 

5 

5 

1.00 

0.10 

April 

lA 

7 

7 

1.00 

0.07 

May 

28 

18 

10 

1.80 

1.75 

June 

lA 

6 

8 

0.75 

0.07 

July 

8 

6 

2 

3.00 

1.13 

August 

6 

A 

2 

2.00 

0.17 

September 

5 

2 

3 

0.66 

0.00 

October 

5 

3 

2 

1.50 

0.00 

November 

11 

7 

A 

1.80 

0.36 

December 

12 

5 

7 

0.71 

0.08 

A-172 


Table  127.  Sex  ratio  of  Peroayscus  polionotus  (beach  mice)  live  trapped 
on  the  Dune  Scrub  Grid,  1975-79.  The  Yate's  correction 
factor  has  been  employed.  * indicates  a slgnil leant 
Chi-square  at  p <.05.  (Continued). 


Month 

No. 

Caught 

Male 

Female 

Ratio 

Chi-square 

Value 

1978 

January 

6 

3 

3 

1.00 

0.17 

February 

6 

1 

5 

0.20 

1.50 

March 

6 

5 

1 

5.00 

1.50 

April 

15 

9 

6 

1.50 

0.27 

May 

8 

5 

3 

1.70 

0.13 

June 

12 

7 

5 

l.AO 

0.08 

July 

5 

2 

3 

0.67 

0.00 

August 

5 

3 

2 

1.50 

0.00 

September 

1 

0 

1 

0.00 

0.00 

October 

1 

1 

0 

0.00 

0.00 

November 

6 

3 

3 

1.00 

0.17 

December 

3 

0 

3 

0.00 

1.33 

1979 

January 

2 

1 

1 

1.00 

0.50 

February 

11 

A 

7 

0.57 

0.36 

March 

7 

5 

2 

2.50 

0.57 
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Table  123.  Age  structure  of  cotton  rats  based  on  weight  classes: 

0-60  g,  juvoiile;  61-100  g,  subadult i greater  than  100  g, 
adult.  Data  are  frosi  Dune  Scrub  Grid  July  to  September 
1975  and  July  1976  to  March  1979.  Sample  size  In 
parentheses . 


Z Weight  Class 


Month 

0 

- 60 

61  - 

100 

> 

100 

1975 

July 

0 

(0) 

100 

(2) 

0 

(0) 

August 

0 

(0) 

50 

(2) 

50 

(2) 

September 

0 

(0) 

0 

(0) 

0 

(0) 

1976 

July 

0 

(0) 

56 

(9) 

43 

(7) 

August 

0 

(0) 

8 

(1) 

91 

(11) 

September 

12 

(2) 

12 

(2) 

75 

(12) 

October 

6 

(1) 

6 

(1) 

86 

(13) 

Novembex' 

12 

(2) 

0 

(0) 

87 

(14) 

December 

18 

(3) 

18 

(3) 

62 

(10) 

1977 

January 

0 

(0) 

55 

(5) 

44 

(4) 

Februar> 

0 

(0) 

57 

(8) 

42 

(6) 

March 

9 

(1) 

63 

(7) 

27 

(3) 

April 

0 

(0) 

40 

(2) 

60 

(3) 

0 

10) 

42 

(3) 

57 

(4) 

June 

0 

(0) 

0 

(0) 

0 

(0) 

July 

0 

(0) 

50 

(1) 

50 

(1) 

August 

0 

(0) 

0 

(0) 

100 

(1) 

September 

0 

(0) 

0 

(0) 

100 

(1) 

October 

0 

(0) 

25 

(1) 

75 

(3) 

November 

44 

(A) 

22 

(2) 

33 

(3) 

December 

9 

(1) 

45 

(5) 

45 

(5) 
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Table  128..  Age  structure  of  cotton  rats  based  on  weight  classes: 

0-60  g,  juvenile;  61-100  g,  subadult;  greater  than  100  g, 
adult.  Data  are  fron  Dune  Scrub  Grid  July  to  September 
1975  and  July  1976  to  Harch  1979.  Sample  size  In 
parentheses . (Cont Inued ) . 


X Weight  Class 


Month 

0 

- 60 

61  - 

100 

> 

100 

1978 

January 

33 

(1) 

0 

(0) 

66 

(2) 

February 

25 

(1) 

75 

(3) 

0 

(0) 

Harch 

0 

(0) 

100 

(2) 

0 

(0) 

April 

0 

(0) 

100 

(1) 

A 

(0) 

May 

0 

(0) 

0 

(0) 

100 

(1) 

June 

0 

(0) 

0 

(0) 

100 

(1) 

July 

0 

(0) 

0 

(0) 

0 

(0> 

August 

0 

(0) 

0 

(0) 

0 

(0) 

September 

0 

(0) 

0 

(0) 

0 

^ • y 

October 

0 

(0) 

0 

^0) 

0 

(0) 

November 

0 

(0) 

0 

(0) 

0 

(0) 

December 

0 

(0) 

0 

(0) 

0 

(0) 

1979 

January 

0 

(0) 

0 

(0) 

0 

(0) 

February 

66 

(2) 

0 

(0) 

33 

(1) 

March 

0 

(0) 

0 

(0) 

100 

(1) 

Table  129.Age  structure  of  beach  alee  based  on  pelage  classes.  Data 
are  from  Dune  Scrub  Grl^  July  1976  to  March  1979. 

Sample  size  in  parentheses. 


Z Pelage  Class 


Month  Juvenile  Subadult  Adult 


1976 


July 

0 

(0) 

0 

(0) 

100 

(2) 

August 

0 

(0) 

0 

(0) 

100 

(3) 

September 

0 

(0> 

50 

(1) 

50 

(1) 

October 

0 

(0) 

0 

(0) 

0 

(0) 

November 

0 

(0) 

60 

(3) 

40 

(2) 

December 

11 

(1) 

55 

(5) 

33 

(3> 

1977 

January 

0 

(0) 

83 

(5) 

16 

(1) 

February 

0 

(0) 

75 

(6) 

25 

(2) 

March 

0 

(0) 

30 

(3) 

70 

(7) 

April 

0 

(0) 

lA 

(2) 

85 

(12) 

May 

0 

(0) 

21 

(6) 

78 

(22) 

June 

0 

(0) 

14 

(2) 

fa5 

(12) 

July 

0 

(0) 

0 

(0) 

100 

(8) 

August 

0 

(0) 

0 

(0) 

100 

(6) 

September 

0 

(0) 

20 

(1) 

80 

(4) 

October 

* 0 

(0) 

20 

(1) 

80 

(4) 

November 

9 

(1) 

9 

(1) 

81 

(9) 

December 

0 

(0) 

0 

(0) 

100 

(12)  • 

1978 

January 

0 

(0) 

0 

(0) 

100 

(6) 

February 

0 

(0) 

0 

(0) 

100 

(6) 

March 

0 

(0) 

0 

(0) 

100 

(5) 

April 

0 

(0) 

0 

(0) 

100 

(15) 

May 

0 

(0) 

12 

(1) 

87 

O) 
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Table  129^  Age  structure  of  beach  nice  based  on  pelage  classes.  Data 


are  from  Dune  Scrub  Grid,  July  1976  to  March  1979. 
Sanple  size  In  parentheses.  (Continued). 


X Pelage  Class 


Month  Juvenile  Subadult  Adult 


1978 


Tune 

0 

(0) 

0 

(0) 

100 

(12) 

July 

0 

(0) 

0 

(0) 

100 

(5) 

August 

0 

(0) 

0 

(0) 

100 

(5) 

September 

0 

(0) 

0 

(0) 

100 

(1) 

October 

0 

(0) 

100 

(1) 

0 

(0) 

November 

0 

(0) 

16 

(1) 

83 

(5) 

December 

0 

(0) 

33 

(1) 

66 

(2) 

1979 

January 

0 

(0) 

0 

(0) 

100 

(2) 

February 

0 

(0) 

0 

(0) 

100 

(11) 

March 

lA 

(1) 

0 

(0) 

85 

(6) 
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Table  130.  Ectoparasite  burden  of  Slgmodon  hlspidus  (cotton  rats)  live  trapped  on  the  Dune  Scrub  Grid» 
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Table  130.  Ectoparasite  burden  of  SigcrudoQ  hispidus  (cotton  rats)  live  trapped  on  the  Dune  Scrub  Grid, 
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Table  131.  Ectoparasite  burden  of  Pcromyscus  polionotus  (beach  Dixce)  live  trapped  on  the  Dune  Scrub  Grid» 
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Table  131,  Ectoparasite  burden  of  Peromyscus  pollonotus  (beach  mice)  live  trapped  on  the  Dune  Scrub  Grid, 
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Table  132.  Mean  distance  between  recaptures  of  saell  ■■—sis  on 
the  Dune  Scrub  Grid.  Aniaals  included  in  the 
calculations  had  been  captured  four  or  aore  tiaes. 
adiq>le  size  in  paroi theses. 


Species 

Sex 

Male 

Female 

PeromyscuB  polionotus 

22.0  (12)* 

34.2  (7) 

Peroayscus  gossyp.nus 

36.7  (4) 

29.9  (6) 

Sigeodon  hispidus 

47.8  (12)** 

24.0  (8) 

* t - -1.76,  df  - 17,  p <.20 
**  t * 3.77,  df  « 18,  p <.10 
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APPENDIX  FIGURES 

plant  c(»imunity  analysis 
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• • — - - - - Distance  measured 

Figure  1. 

Application  of  point'-center  quarter  method  to  a hypothetical 
distribution  of  plants- 
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Figure  2. 

Map  of  Vegetation  of  Merritt  Island 
To  be  Inserted  later 


Figure  3.  Location  of  stands  sampled  In  the  plant  community  analysis. 

1 “ Happy  Kanmiock^  2 * Indian  River  Rananock;  3 " Juniper  Hammock;  4 *■  Ross'  Hammock; 

5 • Route  3 Hammock;  6 * Indian  Mound  Haamock;  7 * Black  Hammock;  8 * Castle  Windy 
Haannck;  9 * Jerome  Road  Hsmmock;  10  ■ Wisconsin  Village;  11  » Headquarters  Plneland; 
12  ” UCF  Pine  Flatwoods;  13  » UCF  Pond  Pine  Fl&twoods;  14  • Volusia  Plneland; 

15  ■ UCF  Sand  Pine  Scrub;  16  » Debary  Sand  Pine  Scrub;  17  ■ Rt.  50  Sand  Pine  Scrub; 

18  “ Rt.  405  Sand  Pine  Scrub;  19  • Rockledge  Scrub;  20  * Wekiva  Sand  Pine  Scrub; 

21  • Dune  Scrub;  22  ■ Happy  Creek  Scrub;  23  *»  Rt.  3 Scrub;  24  «*  Ground  Winds  Tower 
Send);  25  ■ Cape  Rosemary  Scrub;  26  • Complex  34  Scrub;  27  » Beach  Grid  Zone  1; 

28  ■ Beach  Grid  Zone  2;  29  ■ LC  39-B  Beach;  30  « Beach  Grid  Zone  3;  31  “ Canaveral 
Strand.  (Adopted  from  USGS  State  of  Florida  Map,  Scale  1:500,000.  Edition  1967.) 

1”  - 8 miles. 
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Figure  4. 


Relative  Rank 

Dominance-diversity  curve  based  on  shrubs,  vines  and  tree  seedlligs 
of  Happy  Hammock,  Imp^  ance  values  are  based  on  relative  density 
and  frequency,  summer,  x976.  . 
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Figure  5.  Dominance-diversity  curve  based  on  the  tree  species  of  Happy 
Hammock.  Importance  values  are  based  on  relative  density, 
frequency  and  dominance  (basal  area),  summer,  1976. 
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Figure 


Diameter  Class  (cm) 


I.  Site-frequen:y  distribution  of  sabal  palm  on  the 
Happy  Hammock  site. 
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Figure  7 • Size- frequency  distribution  of  red  mulberry  on  the 

Happy  Hammock  site. 
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Figure  9.  Size-frequency  distribution  of  tnyrslne  on  the 
Happy  Hammock  site. 
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Figure  10.  Dominance-diversity  curve  based  on  shrubs,  vines  and  tree 

seedlings  of  Indian  River  Hammock.  Importance  values  are  based 
on  relative  density  and  frequency,  summer,  1976. 
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gure  12.  Size- frequency  distribution  of  ash  on  the  Indian  River  Hammock  site. 
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Flp  rc  13.  Dominance-diversity  curve  based  on  tree  species  of  Indian 

River  Hammock.  Importance  values  are  based  on  relative  density, 
frequency  and  dominance  (basal  area),  summer,  1976. 
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Figure  14.  Dominance-diversity  curve  baaed  ^n  shrubs*  vines  and  tree 
seedlings  of  Juniper  Hammock.  Importance  values  are  based 
on  rplative  density  and  frequency*  summer,  1976. 
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Figure  15. 
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1 2 3 A 5 6 

Relative  Rank 

Doniinance-diversity  curve  based  on  tree  species  of 
Juniper  Haiwnock.  Importance  values  are  based  on 
relative  density,  frequency  and  dominance  (basal  area), 
summer,  1976, 
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Figure  17.  Si2e-f requency  distribution  of  holly  on  the  Juniper 
Hammock  site. 
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Figure  18.  Dominance-diversity  curve  based  on  shrubs,  vines  and 

tree  seedlings  of  Ross'  Hammock.  Importance  values  are 
based  on  relative  density  and  frequency,  summer,  1976. 
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19.  Dominance-diversity  curve  based  on  tree  species  of  Ross’ 
Hammock.  Importance  values  are  based  on  relative  density, 
frequency  and  dominance  (basal  area),  summer,  1976. 
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Figure  21.  Size- frequency  distribution  of  laurel  oak  on  the 
Ross'  Hammock  site. 
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Figure  23.  Dominance-diversity  curve  based  on  tree  species  of  Route  3 Hammock. 

Importance  /alues  are  based  on  relative  density « frequency  and 
dominance  (basal  area),  summer,  1976. 
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Figure  27,  Dominance-diversity  curve  based  on  tree  species  of  Indian  Mound  | 

Hammock.  Importance  values  are  based  on  relative  density,  frequency  | 
and  dominance  (basal  area),  summer,  1976. 
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Figure  28.  Size-frequency  distribution  of  Persea 
on  the  Indian  Mound  site. 
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Figure  29.  Dominance-diversity  curve  based. on  shrubs,  vines  and  tree 
seedlings  of  Black  Hanntcck.  Importance  values  are  based  on 
relative  density  and  frequency,  fall,  1977. 
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Figure  30.  Dominance-diversity  curve  based  on  tree  species  of  Black  Hansnock 
Importance  values  are  based  on  relative  density,  frequency  and 
dominance  (basal  area),  fall,  1977. 
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Figure  31.  Size-frequency  distribution  of  sabal  palm  on  the 
Black  Hammock  site. 
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Figure  32.  Dominance-diversity  curve  based  on  shrubs,  vines  and  tree 

seedlings  of  Castle  Windy  Hammock*  Importance  values  are  based  on  relative 
density  and  frequency,  fall,  1977. 
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Figure  33.  Dominance-diversity  curve  based  on  tree  species  of  Castle 
Windy  Hammock.  Importance  values  are  based  on  relative 
density,  frequency  and  dominance  (basal  area),  fall,  1977. 
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Figure  37.  Dominance-diversity  curve  based  on  tree  species  of 

Jerome  Road  Hammock.  Importance  values  are  based  on 
relative  density,  frequency  and  dominance  (basal  area), 


fall,  1977. 
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Figure  38.  Size-frequency  distribution  of  sabal  palm  on  the 


Jerome  Road  Hammock  site. 
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Figure  39.  Dominance-diversity  curve  for  plants  of  pine-less  flatwoods  at 

Wisconsin  Village  grid.  Importance  values  are  based  on  relative 
coverage  and  relative  frequency,  summer,  1976. 
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Figure  40.  Dominance-diversity  curve  for  understory  plants  of  the 

Headquarters  Pine  Flatvoods.  Importance  values  are 
based  on  relative  coverage  and  relative  frequency. 
Summer,  1977. 
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Figure  41.  Size- frequency  distribution  of  slash  pine  on  the 
Headquarters  Pine  Flatwoods  site. 
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Figure  42.  Dominance-diversity  curve  for  understory  plante  of  the  UCF 
Pine  Flatwoods.  Importance  values  are  based  on  relative 
coverage  and  relative  frequency.  Summer,  1977. 
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Figure  43.  Size- frequency  distribution  of  longleaf  pine  on  the  tKF 
Pine  Flatwoods  site. 
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Figure  44.  Danlnance-diversitv  carve  based  on  shrubs » vines  and  tree  seedlings 

of  the  UCF  Pond  Pine-  Importance  values  are  based  on  relative 
density  and  freouenc>^,  Summer,  1977. 
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Figure  AS.  Size-frequency  distribution  of  pond  pine  on  the  UCF 
Pond  Pine  site. 
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Figure  46.  Ooainance-dlverslty  for  tree  species  In  the  UCF  Pond 

Pine.  Importance  values  are  based  on  relative  density, 
relative  frequency,  and  relative  dominance,  Sumer,  1977. 
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Figure  A7.  Dominance-diversity  curve  for  understory  plants  of  the  Volusia 

Pine  Flatt'oods.  Importance  values  are  based  on  relative  coverage 
and  relative  frequency^  SunMr,  1977. 
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Figure  48.  Size-frequency  distribution  of  slash  pine  on  the  Volusia 
Pine  Flatwoods  site. 
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Figure  49.  Dominance-diversity  curve  for  shrub  specl'is  ^ .5m  tall  on 
the  UCF  Sand  Pine  Scrub.  Importance  values  are  based  on 
relative  density  and  relatl''e  frequency.  Fall,  1977. 
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Figure  50-  Domlnanoe-dl^rersity  curves  for  trees  on  the  UCF  SAnd  Pine 
Sciub.  Importance  values  are  based  on  relative  density, 
relative  fr'jquency  and  relative  dominance.  Fall,  1977. 
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Figure  51.  Size-frequency  distribution  of  sand  pine  on  the 
DCF  Sand  Pine  Scrub  site. 
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Figure  52.  Size-frequency  distribution  of  myrtle  oak  on  the 
UCF  Sand  Pine  Scrub  site. 
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Figure  53,  Size-t requency  distribution  of  rusty  lyonia  on  the 
UCF  Sand  Pine  Scrub  site. 
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Figure  55.  Dominance-diversity  curves  for  trees  on  the  Debary  Sand  Pine 
Scrub.  Importance  values  are  based  on  relative  density, 
relative  frequency  and  relative  dominance.  Fall,  1977. 
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Figure  57.  Size-frequency  distr 
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Figure  58.  Dominance-diversity  curve  for  shrubs  ^ .5m  tall  on  the 

Route  50  Sand  Pine  Scrub.  Importance  values  are  based  on 
relative  density  and  relative  frequency.  Fall,  1977. 
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Dominance-diversity  curve  for  trees  on  the  Route  50  Sand 
Pine  Scrub*  Importance  values  are  based  on  relative 
density^  relative  frequency  and  relative  dominance. 

Fall,  1977. 
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Figure  59. 
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Figure  61.  Size-frequency  distribution  of  Chapman  oak  on  the 
j Route  50  Sand  Pine  Scrub  site. 
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Figure  f>3.  Size-frequency  distribution  of  rusty  lyonia  on  the 
Route  50  Sand  Pine  Scrub  site. 
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Figure  65.  Dominance-diversity  curves  for  trees  on  the  Route  405 

Sand  Pine  Scrub.  Importance  values  are  based  on  relative 
density,  relative  frequency  and  relative  dominance, 
Spring,  1978. 
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Figure  fi7 . Dominance-diversity  curve  for  shrubs  .5m  on  the  Rockledge 
Sand  Pine  Scrub.  Importance  values  are  based  on  relative 
density  and  relative  frequency,  Fall,  1978. 
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Figure  68.  Dominance-diversity  curve  for  trees  on  the  Rockledge  Sand 
Pine  Scrub.  Importance  values  are  based  on  relative 
density,  ’^^lative  frequency  and  relative  dominance. 

Fall,  19715. 

A-253 


I 


■X  ^ 


Diameter  Class  (cm) 


Figure  69,  Size-frequency  distribution  of  sand  pine  on  the  RocVledg^ 
Sand  Pine  Scrub  sice. 
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Figure  71.  Dominance-diversity  curve  for  shrub  species  ^ .5m  tall  on 

the  Wekiva  Sand  Pine  Scrub.  Importance  values  are  based  on 
relative  density  and  relative  frequency.  Fall,  1978. 
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Figure  72.  Dominance-diversity  curves  for  trees  on  the  Wekiva  Sand 
Pine  Scrub,  Isiportance  values  are  based  on  relative 
density,  relative  frequency  and  relative  dominance*  Fall, 
1978. 
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Figure  73,  Size-frequency  distribution  myrtle  oak  on  the 
Wekiva  Sand  Pine  Scrub  site. 
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Figure  74.  Size-frequency  distribution  of  Chapman  oak  on  the 


Wekis/a  Sand  Pine  Scrub  site. 
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Figure  75.  Dominance-diversity  curve  for  shrub  species  ^ .5o  tal 

the  Dune  Scrub.  Importance  values  are  based  on  relative 
density  and  relative  frequency,  Fall,  1977. 
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Figure  76.  Dominance~dlverslty  curve  for  shrub  species  ^ .5m  tall  on 
the  Happy  Creek  Scrub.  Importance  values  are  based  on 
relative  density  and  relative  frequency.  Summer,  1977. 
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figure  77.  Dominance-diversity  curve  for  shrub  species  ^ .5m  tall 
on  the  Route  3 Scrub.  Importance  values  are  based  on 
relative  density  and  relative  frequency,  Fall,  1977. 
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Dominance-diversity  cui^e  for  shrtib  species  ^ .5m  tall  on 
the  Wind  Tower  Scrub.  Importance  values  are  based  on 
relative  density  and  relative  frequency.  Summer*  1977 
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rigare  80,  Dominance-diversity  curve  for  shrub  species  ^ •5iti  tall 

on  the  Complex  34  Coastal  Scrub.  Importance  values  are 
based  on  relative  density  and  relative  frequency. 

Fall,  1977. 
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Figure  81.  Size- frequency  ulstrlbution  of  myrtl"  oak  on  the 
Complex  34  Coastal  Scrub  site. 
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Figure  83.  Size-frequency  distribution  of  sand  live  oak  on  tb^ 
Complex  34  Coastal  Scrub  site. 
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FifiUi  >4.  D minance-diversity  curves  for  trees  on  the  Complex  34 
Coastal  Scrub.  Importance  valu#ts  are  based  on  relative 
density,  relative  frequency  and  relative  dominance. 
Fall,  1977. 
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Figure  85.  Dominance-diversity  curve  for  plants  on  the  beach  grid  (zone  1). 

Importance  values  are  based  on  the  sum  of  rela*"(.ve  coverage  and 
relative  frequency,  summer,  1976. 
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Fij^ure  g7.  Dominance-diversity  curve  for  plants  on  the  LC  39-B  beach  site 
(comparable  to  beach  grid  zone  1),  Importance  values  are  based 
on  the  sum  of  relative  coverage  and  relative  frequency,  summer. 


1978. 
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Figure  88.  Dominance-diversity  curve  for  plants  on  the  beach  grid  (zone  3). 

Importance  values  are  based  on  the  sum  cf  relative  coverage  and 
relative  frequency,  Sumner,  1976. 
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Figure  84.  Donlnance-dlverslty  curve  for  plants  fro;.<  the  Coastal  strand. 

Cape  Canaveral,  1977.  This  stand  Is  a counterpart  to  the  Beach 
grid,  zone  3.  Importance  values  are  based  on  the  sun  of  relative 
coverage  and  relative  frequency. 
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APPENDIX  FIGURES 


SMALL  MAMMAL  POPULAXICRIS 
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Figure  90. 

The  standard  8x8  grid  with  64  trap  stations.  Grid  area  Is  1.44  hectares. 
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Figure  91. 

The  arrans^ement  of  traps  on  the  Happy  Hammo^'k  Grid.  Fifty  traps  are 
located  on  the  ground  and  an  additional  25  traps  are  positl  d on 

trees  at  a height  of  5 feet.  Grid  area  is  1.12  hectares. 
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Figure  9''. 


Format  statement  and  field  data  form 
for  the  small  mammal  monitoring  program. 


FicM  Data  Shart  - SMALL  MAMMALS 
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Figure  95.  Biomass  (live  weight)  of  small  mammals  on  the  Wisconsin  Village  Grid. 
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Figure  96.  Mean  body  might  of  male  cotton  rats  on  the  Wisconsin 
Village  grid,  1976.  Bracrets  enclose  a 95Z  confidence 


interval . 
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Figure  97.  Mean  body  weight  of  male  cotton  rats  on  the  Wisconsin 
Village  grid,  1977.  Brackets  enclose  a 9SZ  confidence 
interval.  Dots  indicate  body  weights  when  saiq>le  was 
less  than  three. 
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Figure  96.  Mean  body  weight  of  female  cotton  rats  on  the  Wisconsin 
Village  grid*  1976.  Brackets  enclose  a 9SZ  confidence 
Interval . 
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Figure  99.  Mean  body  %ieight  of  female  cotton  rata  on  the  Wiaconain 
Village  grid,  1977.  Brackets  enclose  a 95Z  confidence 
Interval. 
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Figure  100,  Mean  body  weight  of  male  cotton  mice  on  the  Wisconsin  Village 
grid,  1976.  Brackets  enclose  a 95X  confidence  Interval,  Dots 
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indicate  body  weights  when  sample  was  less  than  three. 
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Figure  101, 


Mean  body  weight  of  male  cotton  mice  on  the  Wisconsin 

i ; 

Village  grid,  1977.  Brackets  enclose  a 95X  confidence  ^ J 

i " 

interval.  Dots  indicate  body  veigjht.s  when  sample  was  i 


less  than  three. 
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Figure  103. 


Hean  body  weight  of  nale  cotton  alee  on  the  Wisconsin 
Village  Grid*  1979.  Brackets  enclose  a 9SZ  confidence 
Interval.  Dots  Indicate  body  weights  when  sample  was  less 
than  three. 
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Figure  104. 


Mean  body  weight  of  female  cotton  mice  on  the  Wisconsin 


Village  grid,  1976.  Brackets  enclose  a 95X  confidence 
Interval.  Dots  Indicate  body  wel^ts  when  sample  was 
less  than  three. 
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i^lgurc  106. 


Mean  body  weight  of  female  cotton  mice  on  the  Wisconsin 
Village  grid,  1978.  Brackets  enclose  a 95X  confidence 
Interval.  Dots  Indicate  body  wei^ts  when  sample  was 
less  than  three. 
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Figure  117.  Mean  body  weight 


male  cotton  mice  on  the  Happy 


Body  Weight  (g) 


Figure  116.  Mean  body  weight  of  ma^e  cotton  mice  on  Che  Happy 

Hammock  grid,  1977.  Brackets  enclose  a confidence 
Interval.  Dots  Indicate  body  weights  when  sample  was 
less  than  three. 
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Figure  119. 


Mean  body  weight  of  male  cotton  mice  on  the  Happy 
Haimock  gtld,  1978.  Brackets  enclose  a 9SZ 
confidence  Interval.  Dots  indicate  body  weights 
when  sample  was i less  than  three. 
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Figure  121.  Mean  body  weight  of 
Han^iock  i'^/6. 

interval. 


feinale  cotton  mice  on  the  Happy 
Brackets  enclose  a 95Z  confidence 
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Figure  122.  Mean  body  %feight  of  fenale  cotton  mice  on  the  Happy 

Hammock  grid,  1977.  Brackets  enclose  a 95Z  confidence 
Interval.  Dots  indicate  body  wei^ts  when  sample  was 
less  than  three. 
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Figure  123, 


Mean  body  weight  of  feoale  cotton  mice  on  the  Happy 
Hanaock  grid,  1978.  Brackets  enclose  a 9SZ  confidence 
Interval.  Dots  indicate  body  wel^ts  when  sanple  was 
less  than  three. 
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Figure  124.  Mean  body  wel^t  of  female  cotton  slice  on  the  Havpy 
Hs—ock  grid,  1979.  Bracket  --  enclose  a 95Z 
confidence  Interval.  Dots  Indicate  body  wel^t»« 
when  sample  was  less  than  three. 
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A-314 


Figure  127.  Capture  success  (total  captures  of  all  species/ traps  on  grid)  and  trappabillty  of  beach 

mice  (number  caught /number  known  to  be  alive)  on  the  beach  grid.  The  solid  line  Indlcaces 
months  when  traps  were  doubled. 


Figure  130.  Mean  body  weight  of  male  cotton  rats  on  the  beach 
grid,  1976.  Brackets  enclose  a 95Z  confidence 
Interval.  Dots  indicate  body  weights  when  sample  was 
less  than  three . 
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Figure  131.  Mean  body  weight  of  male  cotton  rats  on  the  beach 
grid,  1977.  Brackets  enclose  a 9SZ  confidence 
Interval.  Dots  Indicate  body  wel^ts  when  semple  was 
less  than  three. 
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Figure  132.  Mean  body  weight  of  female  cotton  rats  on  the  beach 
grid,  1976.  Brackets  enclose  a 9SZ  confidence 
interval.  Dots  indicate  body  weights  when  sample  was 
less  than  three. 
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Figure  133.  Mean  body  weight  of  female  cotton  rats  on  the  beach 
grid,  1977.  Brackets  enclose  a 95%  confidence 
interval.  Dots  indicate  body  weights  when  sample  was 
less  than  three. 
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Figure  13'>.  Mean  body  weight  of  male  beach  mice  on  the  beech 
grid,  1976.  Brackets  enclose  a 95%  confidence 
interval. 


w 


mH 


mH 


T 

i i 


i 


iH 


0-1 r 

J 


7 


T 

M 


T 

8 


T 

3 


T 

M 


“1 

D 


1976 


A-321 


i-f-i 


Body  Weight  (g) 


V /- 


Figure  13^.  Mean  body  weight  of  male  beach  mice  on  the  beach 
grid,  1977.  Brackets  enclose  a 9SZ  confidence 
Interval.  Dots  indicate  body  weights  when  saaq;>le 
was  less  than  three. 
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Figure  137. 


Ml  body  weight  of  Mle  beach  nice  on  the  beach  grid* 
1979.  Brackets  enclose  a 95Z  confidence  Interval. 
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Figure  I3S.  Mean  body  weight  ot'  feibale  beach  mice  on  the  beach 
grid*  1976.  Brackets  enclose  a 95%  confidence 
Interval, 
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Figure  139.  Mean  body  weight  of  feaale  beach  nice  on  the  beach 


grid,  1977.  Brackets  enclose  a 95Z  confidence 
interval.  Dots  indicate  body  weights  when  saaple  was 
less  than  three. 
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Figure  I4i.  Mean  body  weight  of  feaale  beach  alee  on  the  beach  grid. 


1979.  Brackets  enclose  a 9SZ  confidence  Interval. 
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Figure  143. 


Mean  body  wel^t  of  male  cotton  mice  on  the  beach 
grid,  1978.  Brackets  enclose  a 95Z  confidence 
Interval.  Dots  indicate  body  wei^ts  when  saaple 
was  less  than  three. 
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Figure  144. 


Mean  body  velgjit  of  male  cotton  mice  on  the  beach 


grid,  1979.  Brackets  enclose  a 9SZ  confidence 


interval. 
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Figure  146.  Mean  body  wel^t  of  female  cotton  mice  on  the  beach  grid* 
1978.  Brackets  enclose  a 95X  confidence  Interval.  Dots 
Indicate  body  weight  when  sample  was  less  than  three. 


Body  Weight  (g) 


334 


A-336 


149.  Four  week  survival 
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Figure  151.  Pour  week  survival  rate  of  roof  rata  on  the  Beach  Grid 


•o 


aAT3Dv  /tx3AT43npoada^  2 


A-339 


c 


8 

rH 


o 

00 


aATiov  Xx9AT53npojdaji  j 


« 

u 


A-340 


Pigu 


% 

T3 


9AT33V  ^JxaAfilonpojda^ 


A-341 


A-342 


r«productlv«  condition 


Capture  Success 
Tteppsbility 


i 


A-343 


Figure  156.  Capture  succes^  ^ 

® (number  caught/number  Known 
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Figure  158.  Biomass  (live  weight)  of  smr.il  mammala  on  the  Dune  Scrub  Grid. 
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Figure  159.  Mean  body  weight  of  nale  cotton  rats  on  the  dune  scrub 
grid,  1976.  Brackets  enclose  a 9SX  confidence 
interval. 
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Figure  160-  Mean  body  weight  of  male  cotton  rats  on  the  dune  scrub 
grid,  1977.  Brackets  enclose  a 95%  confidence 
Interval.  Dots  Indicate  body  weight  when  sample  was 
less  than  three. 
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Figure  161.  Mean  body  weight  of  fciia; 


Jtton  rats  on  the  dune  set  jb 


grid,  1976.  Brackets  enclose  a 95%  confidence 
Interval.  Dots  Indicate  body  weights  when  sample  was 
less  than  three. 
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Figuie  162.  Mean  body  weight  of  female  cotton  rats  un  the  ’une  scrub 
grid,  1977.  Brackets  enclose  a 95%  confidence 
Interval.  Dots  indicate  body  weights  when  sample  was 
less  than  three. 
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i'lgure  Mean  body  weight  of  female  cotton  rats  on  the  dune 

scrub,  1978.  Brackets  enclose  a 93%  confidence 
Interval.  Dots  indicate  body  weight  when  sample  was 


less  than  three. 
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Figure  164,  Mean  body  weight  of  male  beach  mice  on  the  dune  scrub 


grid,  1976.  Brackets  enclose  a 95Z  confidence 
interval.  Dots  indicate  body  weights  when  sample  was 
less  than  thtee. 
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Figure  165.  Mean  body  weight  of  sale  beach  mice  on  the  dune  scrub 
grid,  1977.  Brackets  enclose  a 9SZ  confidence 
Interval.  Dots  indicate  body  trel^ts  when  s''mple  was 
less  than  three. 
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Figure  167 


Mean  body  wei^t  of  male  beadt  mice  on  the  dune  scrub* 


1 


1979.  Brackets  enclose  a 95X  confidence  interval.  Dots 
indicate  body  velght  when  sample  was  less  than  three. 
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Figure  16C.  Mean  body  veight  of  female  beach  mice  on  the  dune 

scrub  grid,  1976.  Brackets  enclose  a 95Z  confidence 
interval.  Dots  Indicate  body  weights  when  sample  was 
less  than  three. 
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Figure  169.  Mean  body  weight  of  female  oeach  mice  on  the  dune 

scrub  grid,  1977.  Brackets  enclose  a 9SZ  confidence 
interval.  Dots  indicate  body  weights  when  sample  was 
less  than  three. 
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Figure  170.  Keen  body  weight  of  female  beach  mice  on  the  dune  scni>» 
1978.  Brackets  enclose  a 95%  confidence  interval.  Dots 
Indicate  body  wel^t  %dien  sample  was  less  than  three. 
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Figure  171.  Mean  body  weight  of  female  beach  mice  on  the  dune  scrub, 

1979.  Brackets  enclose  a 95Z  confidence  interval.  Dot#  ^ 
Indicate  body  wei^ts  when  sanq>le  was  less  than  three. 
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Figure  172.  Mean  body  weight  of  male  cotton  mice  on  the  dune  scrub, 
1977.  brackets  enclose  a 95%  confidence  Interval. 

Dots  indicate  body  weights  when  sample  was  less  than 
three . 
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Flguro  17>.  Mean  body  weight  of  male  cotton  mice  on  the  dune  scrub, 
1978.  Brackets  enclose  a 95%  confidence  interval.  Dots 
indicate  body  weight  when  sample  was  less  than  three. 
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KlRure  174. 


Mean  body  weight  O/f  male  cotton  mice  on  the  dune  scrub, 
1979.  Brackets  enclose  a 95%  confidence  Interval.  Dots 


indicate  weights  when  sample  was  less  than  three. 
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Figure  I7r>.  Mean  body  weight  of  female  cotton  mice  on  the  dune  scrub, 

1977.  Brackets  enclose  a 95Z  confidence  Interval.  Dots  ' 
Indicate  body  weights  when  sample  was  less  than  three. 
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Figure  17fe.  Mean  body  weight  of  female  cotton  mice  ^n  the  dune  scrub, 
{ 1978-  Brackets  enclose  a 95%  confidence  interval.  Dots 

indicate  body  weight  when  sa*iple  was  less  thar  three. 
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Figure  177.  Mean  body  weight  of  female  cotton  nice  on  the  dune  scrub, 
1979.  Brackets  enclose  a 95Z  confidence  interval.  Dots 
Indicate  body  weig^it  when  sample  was  less  than  three. 
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Flg-.re  178.  Four  week  survival  rate  of  cotton  rats  on  the  Dune  Scrub  Grid 
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SPECIES  LISTS  FDR  THE 
PLANT  STUDY  AREAS 


A-371 


Happy  Hanunock 


% A 


Canopy  Trees 

Sabal  palmetto  (Walt*)  Lodd*  ex  Shuxtes,  Cabbage  Palm 
Quercus  virginlana  Mill.  Live  Oak 
Celtls  laevigata  Wllld*  Hackberry^ 

Quercus  lauri folia  Michx.  Laurel  Oak 

Acer  rubrum  var.  trldens  Wood,  Southern  Red  Maple. 

Acer  negundo  L.  Box  Elder 

Ulmus  americana  L. , ^’Jhite  or  American  Elm 

Sub-Canopy  Trees 

Ficus  aurea  Nutt,  Shangler  fig 
Citrus  sinensis  (L.)  Osbeck,  Sweet  Orange 
Mores  rubra  L.  Red  Mulberry 
Myrsine  gulanensis  (Aubl.)  Kuntze 

Ardlsia  escallonioides  Schlerht.  and  Cham.  Marlberry 

Nectandra  corlacea  (Sw.)  Grleseb.  Lancewood 

Myrcianthes  fragrans  (Sw.)  McVaugh 

Comus  foemlna  Mill.  Stiff  Cornel 

Persea  palustris  (Raf.)  Sarg.  Swamp  Bay 

Myrica  cerlfera  L.  Wax  Myitle 

Juniperus  sillcicola  (Small)  Bailey,  Southern  Red  Cedar 
Ilex  cassine  var.  cassine  L.  Dahoon 
Eugenia  exillaris  (Sw.)  Wllld.  White  Stopper 
Forresteria  segregate  (Jacq.)  Krug  & Urban,  Florida  Privet 

Shrubs 


Leucothoe  populifolia  (Lam.)  Dlppel  Leucothoe 
Psychotria  nervosa  Sw.  Wild  Coffee 
Psychotria  sulzneri  Small  Wild  Coffee 
Baccharis  glomeruli  flora  Pers.  Groundsel  Tree 
Bumelia  (Michx.)  Vent.  var.  reclinata 

Sub--Shrubs 


Rivina  humilis  L.  Rouge  Plant 

Kosteletzkya  virginica  (L.)  Pres!  ex  Gray,  Salt  Marsh  Mallow 
Verbena  scabra  vahl 

Herbs 


Nephrol epis  cordi folia  (L.)  Presl  Boston  Fern 
Nephrolepis  exaltata  (L.)  Schott  Boston  Fern 
Thelypteris  normalis  (C.  Chr.)  Moxley 

Thelypterls  interrupta  (Fee)  Schelpe  var.  versicolor  (R.  St.  John)  A.  R.  Smith 
Thelypteris  palustris  Schott 

Dryopterls  ludoviciana  (Kunze)  Small,  Shield  Fern 
Psilotum  nudum  (L.)  Beauv.  Whisk  Fern 

AcrosCichum  danaeae folium  Langsd.  & Fisch.  Leather  Fern 


A-372 


Happy  Hammock 


Herbs 


Arisaema  triphyllum  (L.)  Schott  Jack  in  the  Pulpit 
Ponthieva  racemosa  (Walt.)  Mohr*  Shadow  Witch 
Habenaria  odontopetala  (Relchenb.  F.)  Small 
Andropogon  virginicus  var.  glomeratus  (Walt.)  BSP  Beard  Grass 
Panicum  Joorii  Shultes 

Oplismenus  setarlus  (Lam.)  Roem.  & Schultes 
Boehmeria  cyllndrica  (L.)  Sw«  Button  Hemp 
Pluchea  cacphorata  (L.)  DC.  Harsh  Fleabane 
Cicuta  maculata  L.  Water  Hemlock 
Polygonum  hydropiperoides  Michx.  Knotweed 
Samolus  parviflorus  Raf.  Pineland  Pimpernel 
Hydrocotyle  umbellata  L.  Marsh  Pennywort 
Pontederia  cor data  var.  cor data  L.  Pickerelweed 
Cynoctonum  mitreola  (L.)  Britt.  Mitterwort 
Pavonia  spinifex  (L.)  Cav. 

Lactuca  graminifolla  Michx.  Lettuce 
Rhynchospora  miliacea  (Lam.)  Gray  Beak  Rush 
Panicum  dichotomiflorum  Michx. 

Panicum  cillatum  Ell. 

Verbesir.a  laciniata  (Poir.)  Nutt.  Crownbeard 
Cyperus  tetragonus  Ell. 

Vi  nes 

Toxicodendron  radicans  (L.)  Kuntze  ssp.  Poison  Ivy 
Vitis  rot undl folia  Michx.  Muscadine  Grape 
Vitis  aestivalis  Michx.  Summer  Crape 

Parthenocissus  quinquefolia  (L.)  Planchon*  Virginia  Creeper 
Aster  carolinianus  Wait. 

Vicia  floridana  S.  Watts  Vetch 

Ipomoea  alba  L.  Moon  Flowers 

Melothria  pendula  L.  Creeping  Cucumber 

Cynanchum  scoparium  Nutt.  Leafless  Cynanchum 

Smilax  bona-nox  L.  Green  Brier 

Mikania  scandeiis  (L.)  Willd.  Climbing  Hempwead 

Matelea  suberosa  (L.)  Shinners. 

Valeriana  scabra  L.  var.  scabra 

Epiphytes 

Tillandsia  usneoides  (L.)  Spanish  Muss 

Tillandsia  utriculata  L>  Ball  Moss 

Poly podium  polypodloides  (L.)  Sm.  Golden  Polypody 

Encyclia  tampensis  (Lindl.)  Orchid 

Vittaria  lineata  (L.)  Sm. 

Campy loneurum  phyllitidis  (L.)  Presl 


TNDIAN  RIVER  HAMM5CK  (MAINLAND) 


Canopy  Trees 

Fraxinus  tomentosa  Mlchaux  f.  Red  or  Pumpkin  Ash 
Quercus  laurl folia  Mlchx.  Laurel  Oak 
Acer  rubrum  var.  tridens  Wood,  Southern  Red  Maple 
Magnolia  vlrglnlana  L.  Sweet  Bay 

5abal  palmetto  (Walt.)  Lodd.  ex  Shultea  Cabbage  Palm 
Magnolia  grandlflora  L.  Bull  Bay 
Ulmus  amerlcana  L.,  American  Elm 
Quercus  vlrglnlana  var.  vlrglnlana  Mill.  Live  Oak 

Sub-Canopy  Trees 

Nectandra  corlacea  (Sv.)  Grleaeb.  Lancewood 
Carlca  papaya  L.  Papaya 
Persea  borbonla  (L.)  Spreng.  Red  Bay 
Persea  palustris  (Raf.)  Sarg.  Swamp  Bay 
Myrclanthes  fragrans  (Sw.)  McVaugh 
Morus  rubra  L.  Red  Mulberry 
Diospyros  vlrglnlana  L.  Persimmon 
Zanthoxylun  fagara  (L.)  Sarg.  Wild  Lime 
Zanthoxylum  clava-herculis  L.  Hercules  Club 

Shrubs 


Chiococca  alba  (L.)  Hitch 

Asimina  parvi flora  (Mlchaux.)  Dunnal  Dwarf  Pawpaw 
Psychotrla  suizneri  Small  Wild  Coffee 
Psychotria  nervosa  Sw.  Wild  Coffee. 

Serenoa  repens  (Barti.)  Small  Saw  Palmetto 

Osmanthus  america.ius  (L.)  Gray,  Wild  Olive 

Lyonia  ferruginea  (Walt.)  Nutt.  Rusty  Lyonia 

Callicarpa  amerlcana  L.  Beauty  Berry 

Ardisia  escallonloides  Schlecht.  & Cham.  Marlberry 

Myrslne  gulanensls  (Aubl.)  Kuntze 

Rubu.'.  trivialis  Mlchx.  Southern  Dewberry 


Herbs 

Thelypteris  interrupta  (Wild.)  Iwatsuki 
Thelypteris  notimlls  (C.  Chr.)  Moxley 

Thelypteris  qua  irangularis  (Fee)  Schelpe  var.  versicolor  (R.  St.  John)  A.R.  Smith 

Blechnum  serrulatum  Richard 

Nephrolepis  cordifolia  Presl.  Boston  Fern 

Psilotum  nudum  (L.)  Beauv.  Whisk  Fern 

Pteridium  aquilinum  (L.)  Sadebeck  Bracken  Fern 
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INDIAN  RIVER  HAMHDCK 


Herbs 

Chasmanthlum  sessil iflorum  (Poir.)  Vates 
Panlcum  cillatum  Ell. 

Panicum  joorll  Shultes 

Rhynchospora  miliacea  (Lam.)  Gray  Beak  Rush 
Pontedarla  cordata  var.  cordata  L.  Plckerlveed 
Oplismenus  setarius  (Lam.)  Rcem  & Shultes. 
Verbesina  laciniata  (Poir.)  Nutt.  Crown  Beard 
Clcuta  mexicana  C.  & R«  Water  Hemlock 
Scleria  triglomerata  H^chaux. 

Rlvina  humilis  L.  Rovge  Plant 

Vines 


Ipomoea  alba  L.  Moon  I^owers 
Vitls  rotundifolia  Michx.  Muscadine  Grape 
Vitis  aestivalis  M.chx.  Summer  Grape 
Hikania  scandens  (L  ) Willd.  Cliinblng  Hempwood 
GeXsimium  seirpervirens  (L.)  Alton  f.  Yellow  Jessamine 
Cynauchum  Jaeve  Hichaux.  Persoon  Milkweed 
Toxicodentrou  radicans  (L.)  Kuntzc  ssp.  Poison  Ivy 
Smilax  bona-nox  L.  Gre^^n  Brier 


Epiphytes 


Polypodium  polypodloides  (L.)  Watt,  Resurrection  Fern 
Poiypodium  plumula  Humb.  & Bonpl.  ex  Willd. 

Encyclia  tampensis  (Lindl.)  Orchid 
Tll^andsia  usneoides  L.  Spanish  Moss 
Tillandsla  utriculata  L. 

Tiilandsia  recurvata  L.  Ball  Moss 
Phlebodiuin  aureum  (L.)  Sm.  Golden  Polypody 
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ROSS*  HAMMDCX 


Canopy  Trees 

Quercus  virglnlana  var.  virglnlana  Mill.  Live  Oak 
Quercus  virglnlana  var.  maritina  (hlchx.)  Sarg. 

Quercus  laurifolla  Mlchx.  Laurel  Oak 
Cary a glabra  (Mill.)  Sweet 

Junlpenis  sillcicola  (Small)  Bailey,  Southern  Red  Cedar 
Sabal  palmetto  (\valt.)  Lodd.  ex  Shultes,  Cabbage  Palm 
Magnolia  grandlflora  L.  Bull  ^ay 

Sub-Canopy  Trees 

Zanthoxylum  clava-herculis  L-  Hercules  Cli’b 
Morus  rubra  L.  Red  Mulberry 

Shrubs 


Ilex  aihblgua  (Mlchx.)  Chapn. 

Vaccinium  stamineum  var.  caesium  L.  Gooseberry 
Ilex  vomitoria  Ait.  Yaupon 
Callicarpa  americana  L.  Beauty  Berry 

Osmanthus  americanus  var.  americanus  (L.)  Gray,  Wild  Olive 

Serenoa  repens  (Bartr.)  Small  Saw  Palmetto 

Myrica  cetifera  L.  Wax  Myrtle 

Lyonia  ferruglnea  (Walt.)  Nutt.  Rusty  Lyonia 

Ainorpha  ^ruticosa  L. 

A'^ittiinc  parviflora  (Mtchaux.)  Dunnal,  Dwarf  Pawpaw 


Herbs 


Andropogon  vlrglnicus  L,  Broom  Sedge 
Sclerla  triglomerata  Michaux. 

ChasTnanthium  sessillflorum  (Polr.)  Yates 

Cnldoscolus  stimulosus  (Mich-;.)  Engelm  & Gray,  Tread  Softly 

Verbesina  laciniata  ^’'^ir.)  Nutt  Crown  Beard 

Vemonla  gigantei  (Walt.)  Trel.  Ironweed 

Solidago  arguta  Alton.  Goldenrod 

Panicum  jooiii  Shultes 

Panicura  clliatum  or  lancearlum  Ell. 

Valeriana  scabra  L.  var.  scabra 

Vines 


Smilax  bona-nox  L.  Greenbrier 

Smilar  auriculata  Wait.  Greenbrier 

Camps  is  radicans  (L.)  Seeraann  Trumpet  Vine 

'^Itis  aestivalis  Mlchx.  Sumner  Grape 

Toxicodendron  radicans  (L.)  Kuntze  ss^>.  Pol-^on  Ivy 

ParthenocisGus  quinquefolia  (L.)  Planchon.  Virginia  Creeper 

Galactla  elliottll  Nuttall. 

Ipomoea  alba  L.  Moon  Flowers 
Phaseolus  polystachios  L.  BSP 
Ipomoea  tuba  (Schlect)  G.  Don,  Moon  Vine 
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M)SS'  HAMMOCK 


Epiphytes 

Epidendrum  conopseum  R.  Broune 

Polypodium  polypodloides  (L.)  Watt  Reasurection  Fern 
.‘.’hlebcdlum  aureum  (L.)  Sm.  Golden  Polyi.ody 
Tlllandsla  usaeoides  L.  Snanlsh  Moss 
inlands  la  utrlculata  L. 

Tlllandsla  recurvata  L.  Ball  Moss 
Tlllandsla  setacca  Sw. 

Vittarla  linear a (L.)  Sm. 

Encyclia  tampent'ls  (LindlJ  Orchid 
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Canopy  Trees  \ 

] 

Celtis  laevigata  Wllld.  Sugar  Berry  ; 

Fraxxmis  tomentosa  Nichauz*  f.  Red  Ash 

Sabal  palaetto  (Walt.)  Lodd  ex  Shultes  Cabbage  Pala 

Carya  aquatics  (Michx.  f.)  Nutt.  Water  Hickory 

Acer  rubruB  Wood,  Southern  Red  Maple 

Liquidambar  styraciflua  L.  Street  Cue 

Quercus  laurifolia  var.  hevispherica  Michx,  Willow  Oak 

Nyssa  sylvatica  marsh,  var.  bi flora  (Walt.)  Sarg.  Black  Gum 

Ulmus  americanus  L.  White  or  American  Elm 

Magnolia  virginiana  L.  Sveet  Bay 

Taxodium  distlchurf^  (L.)  Richard  Bald  Cypress 

Juniperus  silicicola  (Small)  Bailey,  Southern  Red  Cedar 

Sub-Cai>opy  Trees 

Sanbucus  simpsonii  Rehder,  Southern  Elderberry 

Citrus  sinensis  (L.)  Osbeck,  Sueet  Orange 

Persea  palustris  (Raf.)  Sarg.  Swamp  Bay 

Ilex  cassine  L.  Da  boon 

Morus  rubra  L.  Red  Mulberry 

Comus  florida  L.  Flowering  Dogwood 

Shrubs 


Rivina  humilis  L.  Rouge  Plant 
Psychot ria  nervosa  Sw. 

Urena  lobata  L.  Caeser  Weed 
Callicarpa  americana  L.  Beauty  Berry 

Rhapidophyllum  hystrix  (Pursh)  Wendl.  & Drude  Needle  Palm 
Ardisia  escallonioides  Schecht  & Cham.  Marlberry 
Baccharis  glomeruli flora  Pers-  Groundsel  Tree 
Itea  virginica  L.  Virginia  Willow 

Herbs 


Thelypteris  dentata  (Forsk.)  E.  St.  John,  Downy  Shield  Fern 

Thelypteris  mariana 

Blechnum  serrulatum  Richard 

Nephrolepis  cordi folia  Presl.  Boston  Fern 

Acrostlchum  danaeaefolium  Langsd.  & Fisch.  Leather  Fern 

Thelypteris  interrupta  (Fee)  Schelpe  var.  versicolor  (R.  St.  John)  A.  R.  Smith 

Thelypteris  normalis  (e.  Chr.)  Moxley 

Dennstaedia  bipinnata  Maxon,  Hay-scented  Fern 

Osmunda  cinnaroomea  L.  Cinnamon  Fern 

Nephrolepis  biserrata  Schott  Boston  Fern 

ORIGINAL  PAGE  IS 
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Herbs 

Oplisnenus  setarius  (LaiB.)  Roeoi  & Shultes 
Panicum  Joorll  Sheltes 
Saururus  cemuus  L.  Liaard's  Tail 
Rhynchospora  liundata  (Oakes)  Fern*  Beak  Rush 
Rhynchospora  miliacea  (Lam.)  Gray  Beak  Rush 
Pontederia  cordata  L.  Pickerelveed 
T rades  cant ia  L • S pi de  rvort 

Arlsaema  triphyllum  (L.)  Schott  Jack  in  the  Pulpit 
Habenaria  odontopetala  (Riecheab.  f.)  Small 
Verbesina  laciniata  (Poir.)  Nutt*  Crown  Beard 
Lycopus  nihellus  Moench 
Rubus  trivialls  Michx.  Southern  Dewberry 

Vines 

Cynanchum  scopariun  Nutt.  Leafless  Cynanchum 
Mlkania  scandens  (L.)  Willd*  Clinbing  Hemjweed 
Smilax  bona-nox  L.  Greenbrier 

Toxicodendron  radicans  (L.)  Kuntze  ssp.  Poison  Ivy 

Matelea  suberosa  (L.)  Shinners 

Vitis  rotundifolia  Michx.  Muscadine  Grape 

Vitis  aestivalis  Michx.  Sumer  Grape 

Cynanchum  laeve  Michaux.  Persoon  Milkweed 

Melothria  pendula  L.  Creeping  Cucunfcer 

Apios  americana  Medicus  Potatoe  Bean 

Parthenocissus  quinquefolia  (L.)  Planchon.  Virginia  Creeper 
Clematis  crispa  L. 

Momordica  charantia  L.  Wild  Balsam  Apple 
Decumaria  barbara  L.  Climbing  Hydrangea 

Epiphytes 

Tiilandsla  faocic'ilata  Sw. 

Ti Hands! a usneoldes  L.  Spanish  Moss 
Tiilandsla  recur .^ata  L.  Ball  Moss 
Tiilandsla  setacea  Sw. 

Tiilandsla  utriculata  L. 

T lllandsi a sirrmlata  Small 

Polypodium  polypodioides  (L.)  Watt.  Resurrection  Fern 
Polypodium  plumula  Humb.  & Bonpl.  ex  Willd 
Campy 1 oncurum  phyllltidis  (L. ) Presl. 

Kncylla  tampensis  (l.indl.)  Orchid 
Vlttaria  ILneata  L.)  Sm. 

Phlebodium  aureum  (L.)  Sm.  Golden  Polypody 
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CASTLE  WINDY  HAMtXX 


Trees 


ZanChoxylum  fagara  (L.)  Sarg.  Wild  Lise 

Quercus  vlrglnlana  var.  vlrglniana  Mill.  Live  Oak 

Persea  borbonla  (L.)  Sprang  Red  Bay 

Sabal  palaetto  (Walt.)  T^>dd  ex  Shultes  Cabbage  Pals 

Junlperus  slllclcola  (Saall)  Bailey.  Southern  Red  Cedar 

Hyrcianthes  fragrans  (Sw.)  McVaugh 

Citrus  sinensis  (L.)  Osbeck,  Sveet  Orange 

Celtis  laevigata  Wllld.  HacU>erry 

P run us  carolinlana  Alton,  Carolina  Laurel  Cherry 

Quercus  lauri folia  Mlchx.  Laurel  Oak 

Morus  rubra  L.  Red  Mulberry 

Nastichodendron  foetidisslaua  (Jacq.)  Cronqulst,  Wild  Mastic 
Exothea  paniculata  (Juss.)  Radik.  Inkwood 

Shrubs 


Sageretla  minutlflora  (Mlchx.)  Mohr,  Buckthorn 
Ilex  vomltorla  Ait.  Yaupon 

Forestiera  segregate  (Jacq.)  Krug  & Urban,  Florida  Privet 
Ardlsla  escallonioides  Schlecht  & Cham  Marlberry 
Xlmenia  americana  L.  Tallowtrood 
Psychotrla  nervosa  Sw. 

Anyrls  balsam! fera  L.  Balsam  Torchwood 

Eugenia  axillaris  (Sw.)  Willd.  White  Stopper 

Serenoa  repens  (Bartr.)  Small  Saw  Palmetto 

Schlnus  tereblnthefolius  Raddi,  Brazian  Pepper  Tree 

^ty^slne  gulanensis  (Aubl.)  Kuntze 

Calllcarpa  americana  L.  Beauty  Berry 

Erythrlna  herbacea  L.  Coral  Bean 

Myrica  cerifera  L.  Wax  Myrtle 

Chlococca  alba  (L.)  Hitchc. 

Herbs 


Pavonia  spinifex  (L.)  Cav. 

Rivlna  hum! 11s  L.  Rouge  Plant 
Salvia  cocclnea  Buchoz  Sage 
Poinsettia  cyathophora  (Murray)  Kl.  & Gke 
Opllsmenus  setarius  (Lam.)  Roem  & Shultes 
Panlcum  joorli  Shultes 

Cnidoscolus  stimulosus  (Mlchx.)  Engelm  & Gray.  Tread  Softly 
Cyperus  tetragonus  Ell. 

Comnielina  diffusa  Burm.  f.  Dayflower 
Verbesina  laclniata  (Poir.)  Nutt.  Crown  Beard 


CASTLE  WINDY  HAMMOCK 


Vines 

Mikanis  scandens  (L.)  Willd.  Clisblng  Hsapweed 

Cynsnchum  scopariua  Nutt.  Leafless  Cynanchua 

Vltis  lotundlfolla  Mlchx.  Muscadine  Grape 

Toxicodendron  radicans  (L.)  Kuntte  sap.  Poison  Ivy 

Hatalea  suberosa  (L.)  Shinners 

Smilax  bona-nox  L.  Greenbrier 

Smllax  sp.  L.  Greenbrier 

Vitis  aestivalis  Michx.  Suaaer  Grape 

Melothria  pendula  L.  Creeping  Cucun^er 

Epiphytes 

Tlllandsia  usneoides  L.  Spanish  Moss 
Tillandsla  recurvata  L.  Ball  Moss 
Tlllandsia  utriculata  L. 

Polypodlum  polypodioides  (L.)  Watt,  Resurrection  Fern 
Epidendrun  conopseum  R.  Browne 
Encyclla  tampensls  (Llndl.)  Orchid 
Vitt&ric  lineata  (L.)  Sm. 

Phlebodium  aureum  (L.)  Sm.  Golden  Polypody 


JUNIPER  HAMtOCR 


Canopy  Trees 

Carya  aquatlca  (mlchx.  f.)  Nutt.  Water  Hickory 

Quercua  Virginian.  Mill.  Live  Oak 

Sabal  palnetto  (Walt.)  Lodd.  ex  Shultea  Cabbage  Pain 

Praxlnus  tomentosa  Kichaux.  f.  Red  or  Puapkln  Ash 

Magnolia  grandiflora  L.  Bull  Bay 

Celt  is  laevigata  Wllld.  Sugarberry 

Juniperus  sillcicola  (Snail.)  Bailey  Southern  Red  Cedar 
Carya  glabra  (Mill.)  Stfeet 

Sii)-Canopy  Trees 

Prunus  caroliniana  Alton.  Carolina  Lai^rel  Cherry 
Vlbumun  obovatum  Walt.  Black  Haw 
Ilex  vomltorla  Alt.  Yaupon 

Shrubs 


Erythrina  herbacea  L.  Coral  Beans 
Serenoa  repens  (Bartr.)  Snail  Saw  Palmetto 
Callicarpa  amerlcana  L.  Beauty  Berry 

Herbs 


Ruellia  carollniensls  (J.  F (^1)  Steud 

Setarla  macrosperma  (Scrlbn.  & Merrill)  Schum  Foxtail  Grass 
Oplismenus  setarlus  (Lam.)  Roem  & Shultes 
Chasmanthlum  sesslliflorum  (Poir.)  Yates 
Phyllanthus  tenellus  Roxb. 

Cyperus  tetragonus  Ell. 

Comnellna  erecta  (Michx.)  Fern.  Day  Flower 

Hedyotls  procumbens  (J.F.  Cmel.)  Fosberg,  Innocence 

Blechnum  serrulatum  Richard 

Panicum  Joorli  Shultes 

Panicum  trifolium  Nash 

Cyperus  polystachyos  Rottb.  var.  texensis  (Torr.)  Fern. 
Elephantopus  carol inianus  Willd.  Elephant’s  Foot 
Verbesina  laciniata  (Poir.)  Nutt.  Crown  Beard 
Polymnia  uvedalia  L.,  Bears  Foot 

Vines 


Smiiax  bona-nox  L.  Greenbrier 

Mikanla  scandens  (L.)  Willd.  Climbing  Hempwood 

Parthenocissvss  quinquefolla  (L.)  Planchon.  Virginia  Creeper 

Toxicodendron  radicans  (L.)  Kuntze  ssp.  Poison  Ivy 

Vitis  rotundifolla  Mlchx.  Muscadine  Grape 

Matelca  suberosa  (L.)  Shinners 
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JUNIPER  HAMMDCX 


^ Epiphytes 

Tillendsla  utrlculata  L. 

Tillandsla  usneoldes  L.  Spanish  Hoss 
Tlllandsla  recurvata  L.  Ball  Hoss 

PolypodluB  polypodloldes  (L.)  Walt,  Ressurectlon  Fern 
Phlebodlum  aureum  (L.)  Sm.  Golden  Polypody 
Encyclla  taapensls  (Llndl.)  Orchid 
Harrlsella  porrecta  (Relchen.  f.)  Fawc  & Rendle. 
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Canopy  Trees 

Quercus  virglnlana  var.  virginlana  Mill.  Live  Oak 

Ulnua  anericana  L.  White  or  Aaerican  Elm 

Sabal  palmetto  (Walt.)  Lodd.  ex  Shultes  Cabbage  Palm 

Celtis  laevigata  Wllld.  Sugarberry 

Krugiodendrum  ferreum  (Vahl)  Urban,  Black  Irotvood 

Sub-Canopy  Trees 

Quercus  nigra  L.  Water  Oak 

Horus  rubra  L.  Red  Mulberry 

Citrus  sinensis  (L.)  Osbeck,  Sweet  Orange 

Comus  foemina  Mill.  Stiff  Cornel 

Persea  palustrls  (Raf.)  Sarg.  Swamp  Bay 

Prunus  carollnlana  Alton,  Carolina  Laurel  Cherry 

Ardlsla  escallonioldes  Schlecht  & Charm.  Marlberry 

Myrclanthes  fragrans  (Sw.)  McVaugh 

^tyrslne  gulanensis  (Aubl.)  Kuntze 

Myrica  cerlfera  L.  Wax  Myrtle 

Shrubs 


Psychotrla  sulznerl  Sirall  Wild  Coffee 

Psychotrla  nervosa  Sw.  Wild  Coffee 

Urena  Icbata  L.  Caesar  Weed 

Ilex  vomltorla  Alt.  Yaupon 

Ilex  glabra  (L.)  Gray,  Gallberry,  Inkberry 

Sageretla  mlnuti flora  (Michx.)  Mohr,  Buckthorn 

Calllcarpa  amei^lcana  L.  Beauty  Berry 

Baccharis  glomeruli flora  Pers.  Groundsel  Tree 

Erythrina  herbacea  L.  Coral  Beans 

Rubus  triviaiis  Michx.  Southern  Dewberry 

He.ijs 


Pteridium  aquilinum  (L.)  Sadebeck  Bracken  Fern 

Asplenlum  platyneuron  (L.)  Oakes  Spleenwort 

Acrostlchum  danaeaefollum  Langsd.  & Flsch.  Leather  Fern 

Blechnum  serrulatum  Richard 

Woodwardla  vlrglnica  (L.)  Sm.  Cha^n  Fern 

Osmunds  clnnamomea  L.  Cinnamon  Fern 

Thelypteris  normalls  (C.  Chr.)  Moxley 

Opllsmenus  setarlus  (Lam.)  Roem  & Shultes 

Panlcum  joorll  Shultes 

Panlcum  clllatum  Ell. 

Erechtltes  hieraclfolla  (L.)  Raf.  var  hleraclfolla 
Cyperus  tetragonus  Ell. 
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Herbs 


Cyperus  polystachyos  Bottb.  var.  texensls  (Torr.)  Fern 
Boehnerta  cyllndrlca  (L.)  Sw.  Button  Heap 
Sclerla  trlglomerata  Mldiaux. 

Habenarla  odontopetala  (Relchenb.  f.)  Saall 
Panlcum  dichotomlflorua  Michx. 

Carex  lupullna  Muhl.  ex  Schk.  Sedge 

Hydro cotyle  umbellate  L.  Marsh  Pennywort 

Cynoctonua  altreola  (L.)  Britt.  Mltterwort 

Andropogon  vlrglnlcus  var.  glomeratus  (Walt.)  C''<P  Beard  Grass 

Verbena  taapensis  Nash  Vervain 

Vines 


Mlkanla  scandens  (L.)  Wllld.  Climbing  Hempweed 
Vltls  routundlfolla  Michx.  Muscadine  Grape 
Vltls  aestivalis  Michx.  Suomer  Grape 
Smllax  bona-nox  L.  Greenbrier 

Parthenoclssus  quinquefolia  (L.)  Planchon.  Virginia  Creeper 

Toxicodendron  radlcans  (L.)  Kuntze  ssp.  Poison  Ivy 

Ampelopsls  arborea  (L.)  Rushy,  Pepper  Vine 

Apios  americana  Medlcus  Potato  Bean 

Impomoea  alba  L.  Moon  Flowers 

Matelea  std>erosa  (L.)  Shinners 

Epiphytes 

Tlllandsia  utrlculata  L. 

Tlllandsia  usneoides  L.  Spanish  Moss 
Tlllandsia  recurvata  L.  Ball  Moss 
I’hlebodlum  aureum  (L.)  Sm.  Golden  Polypody 
Vlttarla  lineata  (L.)  Sm. 

Ophioglossum  palmatum  L.  Hand  Fern 
Encyclia  tampensls  (Lindl.)  Orchid 

Polypodium  polypodioides  (L.)  Watt.  Resurrection  Fern 
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Canopy  Trees 

Persea  borbonia  (L.)  Sprang.  Rad  Bay 

Quercua  vlrginlana  var.  vlrginlana  )dll.  Live  Oak 

Prunus  carollnlana  Alton  Carolina  Laurel  Cherry 

Mastlchodendron  foetldlsslmum  (Jacq.)  Cronqulst  Wild  Mastic 

Ficus  aurea  Nutt.  Strangler  Fig 

Exothea  paniculate  (Juss.)  Radik.  Inkuood 

Chrysophyllum  ollvlforme  L.  Satan  Leaf 

Bursera  slmaruba  (L.)  Sarg.  Gunbo  Llnbo 

Carya  floridana  Sarg. 

Quercus  nigra  L.  Water  Oak 

Sabal  palmetto  (Walt.)  Lodd.  ex  Shultes  Cabbage  la^m 
Sub-Canopy  Trees 

Ardlsla  escallonloldes  Schlecht  & Charm.  Marlberry 
Eugenia  axillarix  (Sw.)  Wllld.  White  Stopper 
Eugenia  foetida  Pers. 

Eugenia  uni  flora  L.  Surinam  Cherry 

Krugiodendron  ferreum  (Vahl.)  Urban,  Black  Ironwood 
Capparis  flexuosa  L.  Bay-leaved  Caper  Tree 
Zanthoxylum  fagara  (L.)  Sarg.  Wild  Lime 
Chlococca  alba  (L.)  Hitch 
Bumella  tenax  (L.)  Wllld.  Tou^  Buckthorn 
Myrclanthes  fragrans  (Sw.)  McVaugh 

Shrubs 


Jrythrina  herbacea  L.  Coral  Beans 
Psychotrla  nervosa  Sw. 

Rlvina  humllis  L.  Rouge  Plant 

Capsicum  annum  L.  var.  minimum  (Mill.)  Heiser  Cayenne  Pepper 

Callicarpa  americana  L.  Beauty  Berry 

Xlmenla  americana  L.  Tallowvrood 

Serenoa  repens  (Bartr.)  Small  Saw  Palmetto 

Herbs 


Kalanchoe  pinnata  Pers. 

Dicliptera  assurgens  (L.)  Jus&. 

Commellna  erecta  (Michx.)  Fern.  Day  Flower 

Vines 


Smilax  bona-nox  L.  Greenbrier 
Vitis  rotundifolla  Michx.  Muscadine  Grape 
Vitis  aestivalis  Michx.  Sunnier  Grape 
Cereus  pterantha  (L.)  Mill. 


A-386 


INDIAN  MOUND  HAMMOCK  (CAPE  CANAVERAL) 


Epiphytes 

Tlllandsia  uaneoides  L.  Spanish  Moss 
Tlllandsla  recurvata  L.  Ball  Moss 
Tlllandsia  utrlculata  L. 

Polypodium  polypodloldes  (L.)  Watt.,  Resurrection  Fern 
Phlebodlum  aureum  (L.)  Sn.  Golden  Polypody 


JEROME  ROAD  HAMMOCK 


Trees 


Quercus  vlrglnlana  Mill.  Live  Oak 

Quercus  laurlfolla  Michx.  Laurel  Oak 

Sabal  palmetto  (Halt.)  Lodd.  ex  Shultes  Cabbage  Palm 

Persea  palustrls  (Raf.)  Sarg.  Swamp  Bay 

Diospyros  vlrglnlana  L.  Peralnnon 

^rslne  gulanenals  (Aubl.)  Kuntse 

Ilex  casslne  L.  Dahoon 

Myrlca  cerlfera  var.  cerlfera  L.  Wax  Ifyrtle 
Comus  foemlua  Mill.  Stiff  Cornel 

Plnus  elllottil  var.  densa  Little  & Dorman  Slash  Pine 

Acer  rub rum  Wood.  Southern  Red  Maple 

Celtls  laevigata  Hllld.  Sugarberry 

Horus  rubra  L.  Red  Mulberry 

Ulmus  amerlcana  L.  White  or  American  Elm 

Schlnus  tereblnthefollus  Raddl,  Brazilian  Pepper  Tree 

Shrubs 


Psychotria  sulznari  Small  Wild  Coffee 
Rhus  copalllna  ' Winged  Sumac 
Vaccinium  myrslnites  Lam. 

Bumella  reclinata  (Michx.)  Vent.  reclinata 

Serenoa  repens  (Bartr.)  Small  Saw  Palmetto 

Hypericum  hypericoides  (L.)  Grantz  St.  John's  Wort 

Baccharls  glomeruli  flora  Pers.  Groundsel  Tree 

Kosteletzkya  althaei folia  (Chapm.)  Rusby 

Lyonia  fruticosa  (Michx.)  G.  S.  Torr.  Staggeibush 

Kosteletzkya  virgin! ca  (L.)  Presl.  ex  Gray,  Salt  Marsh  Mallow 

Herbs 


Thelypteris  normalis  (C.  Chr.)  Moxley 
Pteridium  aqulllnum  (L.)  Sadebeck  Bracken  Fern 
Woodwardia  vlrginica  (L.)  Sm.  Chain  Fern 
Mecar'^onia  acuminata  (Walt.)  Small 
Hyptis  alata  (Raf.)  Shinners,  Musky  Mint 
Tripsacum  dactyloides  L.  Eastern  Gama  Grass 
Panicum  polycaulon  Nash. 

Rubus  trivi  is  Michx.  Southern  Dewberry 
Blechnum  serrulatum  Richard. 

Stillingia  sylvatica  L.  Queen's  Delight 

Panicum  joorii  Shultes 

Andropogon  vlrglnicus  L.  Broomsedge 


JEROME  ROAD  HAMMDCK 


Herbs 


Trichosteroa  dlchotomum  L.  Blue  Curls 
Elephantopus  elatus  Bertonl  Elephant's  Foot 
Eupatorluffl  aromatlcum  L. 

Scutellaria  Integrifolia  L.  Skull  Cap 
Graphallum  obtusl folium 

Cassia  fasclculata  Mlchaux,  Partridge  Pea 

Clrslum  horrldulum  Mlchx.  Purple  Thistle 

Eupatorlum  mlkanloldes  Chapm.  Semaphore  Eupatorlum 

Pluchea  rosea  R.  K.  Godfrey  Marsh  Fleabane 

Hedyotls  procumbens  (J.  F.  Gmel.)  Fosberg,  Innocence 

Acalypha  gracllens  Gray.  Three-Seeded  Mercury 

Erlanthus  glganteus  (Walt.)  Mtdil.  Sugarcane  Plume  Grass 

Habenarla  odontopetala  (Relchenb.  f.)  Small 

Erynglum  prostratum  Nutt.  Eryngos 

Cladlum  Jamalcensls  Crantz  Saw  ''rass 

Phoebanthus  grandlflora  (T  & G)  ^’ake 

Lobelia  slphllltlca  L.  Great  Lobelia 

Verbena  tampensls  Nash  Vervain 

Sclerla  trlglomerata  Mlchaux. 

Vines 

Toxicodendron  radlcans  (L.)  Kuntz  ssp.  Poison  Ivy 
Vltls  rotundlfolia  Mlchx.  Muscadine  Grape 
Vlcls  shuttleworthli  House,  Calusa  Grape 

Parthenoclssus  qulnquefolla  (L.)  Planchon.  Virginia  C-*eeper 

Mlkanla  scandens  (L.)  Wllld.  Climbing  Hempweed 

Ipomoea  acuminata  (Vahl)  R & S,  Morning  Glory 

Smilax  bona-nox  L.  Greenbrier 

Vltls  aestivalis  Mlchx.  Summer  Grape 

Cynanchura  scoparium  Not.  Leafless  Cynanchum 

Ampelopsis  arborea  (L.)  Rusby,  Pepper  Vine 


Epiphytes 


Vittarla  lineata  (L.)  Sm. 

I’hli'bodium  aureum  (L  ) Sm.  Golden  Polypody 
Tillnndsia  utriculata  L. 

'rillnndi:ia  usneoldes  L.  Spanish  Moss 

Tillnndsia  recjrvata  L.  Ball  Moss 

Poly  podium  polypodioides  (L.)  Watt,  Resurrection 


Fern 


WISCONSIN  VILLAGE  GRID 
(.Pine  Flatwoods) 


Trees 


Plnus  elllottii  var.  densa  Little  & Dorman  Slash  Pine 
Shrubs 

Serenoa  repens  (Bartr.)  Small  Saw  Palmetto 

Lyonia  luclda  (Lam.)  K.  Koch.  Fetterbush 

Lyonia  fruticosa  (Michx.)  G.S.  Torr  Staggerbush 

Befaria  racemosa  Vo^'c.  Tarflower 

Hyrica  cerifera  L.  fax  Ityrtle 

Quercus  tryrtlfolia  Wi  d.  Myrtle  Oak 

Quercus  minima  (Sarg.)  Small  Dwarf  Live  Oak 

Quercus  vlrginlana  var.  maritima  (Michx.)  Sarg.  Sand  Live  Oak 

Quercus  chapmanil  Sarg.  Scrub  Oak 

Quercus  pumila  Walt.  Running  Oak 

Ilex  galbra  (L.)  Gray,  Gallberry 

Sub -Shrubs 


Vaccinlum  myrsinites  Lam.  Shiny  Blueberry 
Asimlna  reticulata  Shuttlew.  ex.  chapm.  Paw  Paw 
Hypericum  reductum  P.  Adams.  St.  John's  Wort 
Satureja  rlglda  Bartr.  ex  Benth.  Pennyroyal 
Myrlca  cerifera  var.  pumila  Michx.  Dwarf  Wax  Ityrtle 
Gaylussacla  dumosa  (Andrews)  T.  & G.,  Dangleberry 
Lechea  torr.*yl  Leggett  ex  Britt.  Plnweed 
Agallnls  fasolculata  (Ell.)  Raf.  False  Foxglove 

Herbs 


Arlstlda  strlcta  Michx.  Three-Awn  Grass 
Arlstlda  spiclformes  Ell,  Three-Awn  Grass 
Panlcum  patentifollum  Nash.  Panic  Grass 

Syngonanthus  flavldulus  (Michx.)  Ruhland.  Bantum  Buttons 
Lachnocaulon  anceps  (Walt.)  Morong.  Bog  Button 
Serlcocarpus  bifollatus  Michaux.  White  Topped  Aster 
Liatris  tenuifolla  var.  laevigata  (Nutt.)  Robinson  Blazing  Star 
Carphephorus  corynbosus  (Nutt.)  T.  & G. 

Carphephorus  odoratlsslmns  (J.  F.  Gmel.)  Herb. 

Cacalia  lanceolata  Nutt.  var.  elllottii  Krai  & R.K.  Godfry 
Solldago  microcephala  (Greene)  Bush,  Goldenrod 
Solidago  fistulosa  Mill.  Goldenrod 
Schlzachyrium  stoloniferum  Nash. 

Heterotheca  g’-amlnlfolia  (Michx.)  Shlnners,  Sllkgrass 
Pteridium  aqullinum  (L.)  Kuhn.  Bracken  Fem 
Auiiropogon  vlrginicus  L.  Broom  Sedge 

Vines 


Galactia  elllottii  Nutt.  Milk  Pea 
Smilax  auriculata  Walt.  Greenbrier 
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HEADQUARTERS  PINE  FLATNOODS  (JKSC  HEADQUARTERS  AND  RT.  3) 


Trees 


Plnus  elliottli  var.  densa  Little  S Doraan  Slash  Pine 
Shrubs 


Quercus  Virginians  var.  maritima  (Hichx.)  Sarg.  Sand  Live  Oak 

Quercus  nyrtifolia  Willd.  Ifyrtle  Oak 

Quercus  chapmanii  Sarg.  Scrub  Oak 

Xinenia  antericana  L.  Tallowwood 

Serenoa  repens  (Bartr.)  Small.  Saw  Palmetto 

Lyonia  lucida  (Lam.)  K.  Koch.  Fetterbu^h 

Befaria  racenosa  Vent.  Tarflower 

Lyonia  frutlcosa  (Michx.)  G.S.  Torr.  Stagerbush 

Ilex  glabra  (L.)  Gray,  Gallberry 

Zanthoxylum  clava-herculis  L.  Hercules  Club 

Rhus  copal lina  L.  Winged  Sumac 

Baccharis  halimi folia  L.  Groundsel -Tree 

Dwarf  Shrubs 


Asimlna  reticulata  Shuttlew.  ex  Chapm.  Paw  Paw 
Quercus  minima  (Sarg.)  Small  Dwarf  Live  Oak 
Vaccinium  myrxinites  Lam.  Shiny  Blueberry 
Gaylussacia  dumosa  (Andrews)  T.  AG.,  Danglewood 
Myrica  cerifera  var.  pumila  Michx.  Dwarf  Wax  Myrtle 
Hypericum  reductum  P.  Adams  St.  John*s  Wort 

Herbs 

Pteridium  ^nuilinum  (L.)  KiAin.  Bracken  Fern 
Selanginella  arenicola  Underw.  Spike  Moss 
Arlstida  stricta  Michaux.  Tbree  Awn  Grass 
Helianthemum  corymbosum  Michx.  Pros tweed 

Panicum  patentifolium  Nash.  Panic  Grass 
Eryngium  aromaticum  Baldw.  Fragrant  Eryngium 
Srhi::achyrium  stolonifera  Nash . 

Solidaga  fistulosa  Mill.  Goldenrod 

Satureja  rigida  Bartr.  ex  Benth.  Pennyroyal 

Lochea  torreyi  Leggett  ex.  Britt.  Pinweed 

Heterotheca  graminifolia  (Michx.)  Shinners,  Silk  Grass 

Cuthbert ia  ornata  Smal 1 Roselings 

Andropogon  virginicus  L.  Broom  Sedge 

Ludwigia  maritima  F.  Harper. 

Solidago  microcephala  (Greene)  Bush.  Goldenrod 
Vines 

Galactia  elliottli  Nutt.  Milk  Pea 
Smilax  auriculata  Walt-  Greenbrier 
Vitis  rotundi folia  Michx.  Muscadine  Grape 
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HEADQUARTERS  PINE  FLATWOOD6  (RSC  HEADQUARTERS  AND  RT.  3)  (Coat.) 


Eplphvteo 

Tlllandtia  usnooldes  L 
Tlllandsia  recurvata  L 


Spanish  Moss 
Ball  Moaa 
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UCF  PINE  FIATWOODS 


I tees 


Pinus  palustris  Mill.  Southern  Long-Leaf  Pine 
Plnus  serotina  Mlchaux.  Pond  Pine 

Shrubs 

Serenoa  repens  (Bartr.)  Small  Saw  Palmetto 

Lyonia  frutlcosa  (Mlchx.)  G.  S.  Torr*  Staggerbrush 

Lyonia  luclda  (Lam^.)  K.  Koch,  Fetterbush 

Ilex  glabra  (L.)  Gray,  Gallberry 

Quercus  minima  (Sarg.)  Small,  Dwarf  Live  Oak 

Quercus  pumlla  Walt.  Running  Oak 

Myrlca  cerlfera  var.  pumlla  Mlchx.  Dwarf  Wax  Myrtle 
Dwarf  Shrubs 


Aslmina  reticulata  Shuttlew.  ex  Chapm.  Paw  Paw 
Hypericum  reductum  P.  Adams  St.  John’s  Wort 
Hypericum  tetrapetalum  Lam.  St.  John’s  Wort 
Vaccinium  myrsinites  Lam.  Shiny  Blueberry 
Gaylussacia  frondosa  (L.)  T.  & G.  Dangleberry 
Gaylussacia  dumosa  (Andrews)  T.  & G.  Dwarf  Huckleberry 
Palafoxia  integrifolia  (Nutt.)  T.  & G. 

Herbs 


Pterocaulon  pycnostachyum  (Mlchx.)  Ell.  Rabbit  Tobacco 
Arlstida  stricta  Mlchaux.  Three-Awn  Grass 
Aristida  spiel  formes  Ell,  Three-Awn  Grass 
Aster  squarrosus  Walter, 

Andropogon  virginlcus  L.  Broom  Sedge 

Hedyotis  procunbens  (J.F.  Gmel.)  Fosberg,  Innocence 

Schrankia  nuttallli 

Ludwigia  maritima  F.  Harper 

Carphephorus  corymbosus  (Nutt.)  T,  & G. 

Agalinis  fasciculatus  (Ell.)  Raf,  False  Foxglove 

Aster  reticulatns  Pursh,  White-Topped  Aster 

Euphorbia  polvphvlla  Engelm.  Spurge 

Xyrls  carollniana  Walt.  Yellow  Eyed  Grass 

Hellanthemum  corymbosum  Michx.  Fros tweed 

Phoebanthus  grand! floras  (T  & G)  Blake 

Sclerla  ciliata  Mlchx.  Not  Rush 

Eupatorium  recurvans  Small 

Helianthus  radula  (Pursh)  T & G Sunflower 

Elephantopus  elatus  Bertoloni  Elephant’s  Foot 

Solldago  microcephala  (Greene)  Bush.  Goldenrod 

Panlcum  ciliatum  Ell.  Panic  Grass 

Lechea  sp.  L.  Pinweed 

Panlcum  webberianum  Nash.  Panic  Grass 

Panlcum  ensl folium  Baldw.  ex  Ell.  Panic  Grass 
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OCF  PINE  PLATWOODS 


Hcrba 

PmlcuB  webberlaiMin  Nash.  Panic  Graaa 
Anphicarpun  ap  Kunth.  Blue  Malden  Cane 
Rtyncospora  plunosa  Ell.  Beak  Rush 
unknown  adnt 

Stllllngla  sylvatlca  Garden 

Lachnocaulon  anceps  (Walt.)  Moxong.  Bog  Button 

Soli  dago  chapnanll  T & G Goldenxod 

Sporobolus  Jtmceus  (MLchx.)  Kunth 

Polygala  aetacca  Mlchx.  Milkwort 

Rhexla  m ^allii  C.N.  Janes,  Meadow  Beauty 

Reterothe^a  trlchophylla  (Nuttal)  Shlnners  Golden  Aster 

Rhynchospora  fasclcularls  (Mlchaux.)  Vahl.  Beak  Rush 

Redyotls  tinl flora  (L.)  Lot. 

Llatrla  ap.  Schn^.  Blazing  Starr 

Vines 

Smllax  aurlculata  Walt.  Greenbrier 
Galactla  elllottii  Nutt.  Milk  Pea 
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VOLUSIA  PINE  FIATWOODS 


Trees 


Pinus  elllottil  var,  dense  Little  & Dorman  Slash  Pine 
Shrubs 


Quercus  vlrglniana  var.  maritlma  (Hlchx.)  Sarg*  Sand  Live  Oak 

Quercus  myrtlfolla  Wllld*  Myrtle  Oak 

Quercus  minlas  (Sarg.)  Small,  Dwarf  Live  Oak 

Quercus  chapmanli  Sarg.  Scrub  Oak 

Serenoa  repens  (Bartr.)  Small,  Saw  Palmetto 

Befarla  racemose  Vent.  Tar flower 

Ximenla  americana  L.  Tallowwood 

Lyonia  luclda  (Lam.)  K.  Koch.  Fetterbush 

Persea  borbonia  var.  humllls  (Nash)  Kopp 

Vacclnium  stamlneum  var.  caesium  (hreene  V.  (k)Oseberry 

Lyonia  ferruglnea  (Walt.)  Nutt.  Rusty  Lyonia 

Dwarf  Shrubs 


Vacclnium  m/rsinites  Laa.  Shiny  Blueberry 
Hypericum  reductum  P.  Adams,  St.  John’s  Wort 
Gaylussacla  dumosa  (Andrews)  T,  & G.,  Dangl^erry 
Licanla  mlchauxll  France,  Ck^pher  Apple 

Herbs 


Aristlda  stricta  Michaux.  Three^Awn  Grass 
Lechea  torreyi  Leggett  ex  Britt.  Plnweed 
Erynglum  aromatlcum  Baldw.  Fragrant  Krynglum 
Sorghastru!^  secundum  (Ell.)  Nash,  Indian  Grass 
Carphephorus  odoratissimum  (J.F.  Gmel.)  Herb. 

Carphephorus  corymbosus  (Nutt.)  T.  & G.,  Prlckin  Pear 
Opuntia  miller 
Tragi  a urt'ns  L. 

lalactla  olHotlli  Nutt.  Milk  Pea 

CentrosvTV‘»  v^lrginlanum  (D.C.)  Benth.  Butterfly  Peas 
Met  crotiu'ca  gramtni  folia  (Mlchx.)  Shlnners  , Silk  Grass 
Hotorotliooa  trichophvlln  (Nuttal)  Shinners  Golden  Aster 
Andropogon  virginlciis  L.  Bnx>m  Sedge 
Fan>nvchla  amorlcana  (Nutt.)  Fenrl  ex  Walp. 

('ni  dv^Ki  o I ns  slimnlosus  iMtchx.)  Engelm.  & Gray,  Tread  Softly 
Rhvnchos  i .v  c i lu  rea  Nash . 

Heterotheca  hvssoplfolia  (Nutt.)  R.  W.  Long,  Golden  Aster 
Cacalia  florldana  Gray 

Serlcocarpus  blfollatus  Michaux.  White  Topped  Aster 
Lachnocaulon  anceps  (Walt.)  Morong  Bog  Button 
Ftorocaulon  pycnostachvum  (Mlchx,)  Ell.  Rabbit  Tobacco 
Liatris  tonultolla  var.  tenul folia  Nutt.  Blazing  Star 

Vines 

Smilax  auriciilata  Walt.  Greenbrier 


UCF  POND  PINE  (FLATHOODS) 


Trees 


PlnuB  paluatrls  Mill.  Southern  Long^eaf  Pine 
Pinus  seroClna  Hlchaux.,  Pond  Pine 
Ilex  cassine  L.  Dahoon 
Magnolia  vlrginiana  L.  Sweet  Day 

Nyssa  sylvatica  Marsh  var.  blflora  (Walt.)  Sarg.  Black  Gun 
Gordonla  laslanthus  (L.)  Ellis,  Loblolly  Bay 
Persea  palustrls  (Raf.)  Sarg.  Swanp  Bay 

Shrubs 


Ilex  glabra  (L.)  Gray,  Gallberry 

Myrlca  cerlfera  L.  Wax  Myrtle 

Lyonia  luclda  (Lan.)  K.  Koch.  Fetteibush 

Lyonia  llgustrlna  (L.)  DC.,  Male-Berry 

Serenoa  repens  (Bartr.)  Snail.  Saw  Palnetto 

Lyonia  fruticosa  (Michx.)  G.S.  Torr.  Staggerbc  h 

Pyrus  arbutl folia  (L.)  L.f.-F. 

Pyrus  conununis  L.  Pear 

Dwarf  Shrubs 


Gaylussacla  frondosa  (L.)  T.  & G.,  Dangleberry 
Aster  reticulatus  Pursh,  White-top  Aster 
Vacclnium  myrsinites  Las».  Shiny  Blueberry 

Herbs 


Andropogon  virginicus  L.  Broon  Sedge 

Arlstlda  strlcta  Michaux.  Three-A%m  Grass 

Sarracenla  minor  Walter,  Hooded-Pitcher-Plant 

Rhynchospora  cillarls  (Michaux.)  Mohr.  Beak  Rush 

Eupatorlun  aromatlcum  L.  Dog  Fennel 

Scleria  trlglomerata  Michx.  Nut  Rush 

Sporobolus  florldanus  Chapn.  Dropseed 

Rhexla  nuttallil  C.M.  James,  Meadow  Beauty 

Mitchellla  repens  L.,  Partridge  Berry 

Erlocaulon  compressum  Lao.  Hat  Pins 

Pterldium  aquillnum  (L.)  Kuhn.  Bracken  Fern 

Osn«jnd.T  clnnamonea  L.,  Cinnamon  Fern 

Wo«h!w;i rd i a virginica  (I..)  Smith,  Virginia  Chain  Fern 


V i nes 

Vltls  rotundifolia  Michx.  Muscadine  Crap 
Smilax  lauri folia  L.  Ban4)Oo  Vine 
Galactia  elliottil  Nutt.  Milk  Pea 
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SAND  PINE  SCRUB  - UCF  CAMPUS 


Trees 


Plnus  clausa  (Engeln.)  Sarg.  Sand  Pine 
Shrubs 

Quercus  Virginians  var.  maritima  (Mlchx.)  Sarg.  Sand  Live  Oak 

Quercus  nyrtifolla  Willd.  Myrtle  Oak 

Quercus  chapinanii  Sarg.  Scrub  Oak 

Ilex  anblgua  (Mlchx.)  Chapm.  Holly 

Vaccinium  stamineum  var.  caesium  Green.  Gooseberry 

Serenoa  repens  (Bartr.)  Small  Saw  Palmetto 

Osmanthus  americanus  (L.)  Gray,  Wild  Olive 

Ceratiola  ericoldes  Hichx.  Rosemary 

Garberla  heterophylla 

Persea  borbonla  var.  hundJLls  (Nash.)  Kopp.  Redbay 
Befarla  racemosa  Vent.  Tarflower 
Gaylussacla  frondosa  (L.)  T.  & G.  Dangle  Berry 
Cllnopodlum  cocclneum 

Polygonella  polygama  (Vent.)  Engelm.  & Gray  Jolntweed 
Bumella  recllnata  (Mlchx.)  Vent.  var.  recllnata  Milk  Buckthorn 
Lyonia  ferruginea  (Walt.)  Nutt.  Rusty  Lyonia 

f 

Dwarf  Shrubs 


Palafoxia  feayi  Gray 

Gaylussacla  dumosa  (Andrews)  T.  & G.  Dwarf  Huckleberry 
Licania  raichauxii  Prance,  Gopher  Apple 
Vaccinium  myrstnices  Lam.  Shiny  Blueberry 

Herbs 


Scia^tinella  arenicola  Undew.  Spike  Moss 
Riiynchospora  megalocarpa  Gray,  Beak  Rush 
Opuntia  compressa  (Sallsb.)  Macbride,  Prickly  Pear 
Panicum  patent! folium  Nash.  Panic  Grass 
Bulbostylis  ciliatifolia  (Ell.)  Fern. 

Seymerla  pectinata  (Pursh.)  Kuntze 
Arlstida  strlcta  Michaux.  Threen  Awn  Grass 

Vines 


Galactia  ellLottii  Nutt.  Milk  Peas 
Smilax  auriculata  Walt.  Greenbrier 

Epiphytes 

inlands  la  usneoldes  L.  Spanish  Moss 
Tillandsla  recurvata  L.  Ball  Moss 


SAND  PINE  SCRUB  * DEBARY 


Trees 


Pinus  clausa  (Engelm.)  Sarg.  Sand  Pine 
Shrubs 


Serenoa  repens  (Bartr.)  Small  Saw  Palmetto 
Quercus  myrtl folia  Willd.  Jfyrtle  Oak 
Quercus  chapnanil  Sarg.  Scrub  Oak 

Quercus  vlrglniana  var.  maritima  (Nlchx.)  Sarg.  Sand  Live  Oak 

Lyonia  ferruginea  (Walt,)  Nutt*  Rusty  Lyonia 

Persea  borbonia  var.  humilis  (Nash.)  Kopp*  Redbay 

Ilex  aobigua  (Hichx.)  Chapm.  Holly 

Aslmina  obovata  (Willd.)  Nash 

Osman thus  americanus  (L.)  Gray*  Wild  Olive 

Vaccinlum  stamineum  var.  caesium  Greene,  Gooseberry 

Carya  floridana  Sarg.  Scrub  Hickory 

Sabal  etonla  Swingle  ex  Nash,  Scrub  Palmetto 

Dwarf  Shrubs 


Vaccinlum  myrsinltes  Lam.  Shiny  Blueberry 
Gaylussacia  frondosa  (L.)  T.  & G.  Dangleberry 
Licanla  michauxii  Prance,  Gopher  Apple 

Herbs 


Rhynchospora  megalocarpa  Gray,  Beak  Rush 
Andropogon  vlrginicus  L.  Broom  Sedge 

Heterotheca  graminifolia  (Kichx.)  Shinners,  Silk  Gras^* 
Solldagp  fistulosa  Mill.  Golden  Rod 

Cnidoscolus  stimulosus  (Michx.)  Engelm.  & Gray  Tread  Softly 
Panlcum  nitlduro  Lan.  Panic  Grass 

Vines 


Galactia  el  Hot  til  Nutt.  Milk  Pea 
Galactia  volubilis  (L.)  Britt.  Milk  Pea 
Smilax  pumila  Walter,  Greenbrier 
Smilax  auriculata  Walt . Greenbrier 
Vltls  rotundlfolla  M-Lchx.  Muscadine  Grape 

Epiphytes 

Tlllandsla  usneoides  L.  Spanish  Moss 
Tlllandsia  recurvata  L.  Ball  Moss 

Poly podium  polypodioides  (L.)  Walt.  Resurrection  Fern 
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SAND  PINE  SCRUB  - ROUTE  50 


Trees 


Pinus  clausa  (Engelm,)  Sarg.  Sand  Pine 
Shrubs 


Quercus  virginiana  var.  maritima  (Michx.)  Sarg.  Sand  Live  Oak 

Quercus  chapmanil  Sarg*  Scrub  Oak 

Quercus  myrtl folia  Wllld.  Myrtle  Oak 

Serenoa  repens  (Bartr,)  Snail  Saw  Palmetto 

Lyonia  ferruginea  (Walt*)  Nutt.  Rusuy  Lyonia 

Garberia  heterophylla 

Osmanthus  amerlcanus  (L.)  Gray,  Wild  Olive 
Palafoxia  Integrl folia  Nutt.  T.  & G. 

Vacclnium  stamineum  var.  caesium  Green  Gooseberry 
Ceratiola  erlcoides  Michx.  Rosemary 
Clinopodium  cocclnea 

Polygonella  polygama  (Vent.)  Engelm  & Gray  Jointweed 
Lyonia  lucida  (Lam.)  K.  Koch,  Shiny  Lyonia,  Fetterbush 

Dwarf  Shrubs 


Gaylussacia  dumosa  v Andrews)  T.  " G.  Dwarf  Huckleberry 
Licanla  mlchauxii  Prance,  Gophw  . Apple 
Vacclnium  myrsinites  Lam.  Shiny  Blueberry 
Myrica  cerifera  var.  pumila 

Herbs 


Selaglnella  arenicola  Undew.  Spike  Moss 
Liatris  tenul folia  Nutt.  Blazing  Star 
Rhynchospora  roegalocarpa  Gray,  Beak  Rush 
Opuntia  compressa  (Salisb.)  Macbrlde,  Prickly  Pear 
Bulhostylis  clliatifolia  (Ell.)  Fern. 

Monotropa  uni  flora  Small.  Indian  Pipes 
Andropogon  vlrginicus  L.  Broom  Sedge 
Lcchea  cernua  Small  Pinweed 
Seytneria  poctinata  (Pursh)  Kuntze 
Arist ida  Intermedia 

Arlstida  stricta  Michaux.  Three-Awn  Crass 
Hiiphorbia  polyphylla  Engelm,  Spurge 
Panicum  chamaclonche  Trin.  Panic  Grass 
Panicum  nitidum  Lam.  Pinic  Grass 

Heterotheca  gramini folia  (Michx.)  Shinners,  Silk  Grass 
Vines 

Galactia  elliottli  Nutt.  Milk  Peas 
Smilax  auriculata  Walt.  Greenbrier 

Epiphytes 

Tillandsia  usneoides  L.  Spanish  Moss 
Tillandsia  recurvata  L.  Ball  Moss 
Tillandsia  fasciculata  Sw. 
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SAND  PINE  SCRUB  > ROUTE  405 


Trees 

Plnus  clausa  (Engeln.)  Sarg.  Sand  Pine 


Shrubs 


Quercus  vlrglniana  var.  maritlna  (Nichx.)  Sarg.  Sand  Live  Oak 

Quercus  oyrcl folia  Wllld.  Ityrtle  Oak 

Quercus  chapnanll  Sarg.  Scrub  Oak 

Vacclnium  staolneum  var.  caaalun  Green  Gooseberry 

Lyonia  ferruglnea  (Walt.)  Nutt.  Rusty  Lyonia 

Serenoa  repens  (Bartr.)  Snail  Saw  Palnetto 

Carya  florldana  Sarg.  Scrub  Hickory 

Xlmenia  ainericana  L.  Tallotiwood 

Ceratlola  ericoldes  Michx.  Rosemary 

Persea  borbonla  var.  hundlls  (Nash.)  Kopp.  Redbay 

Aslmina  sp.  Adans. 


Dwarf  Shrubs 


Llcanla  michauxll  Prance,  Gopher  Apple 
Vacclnium  myrslnltes  Lan.  Shiny  Blueberry 


Herbs 


Rhynchospora  megalocarpa  Gray,  Beak  Rush 
Cyperus  nashil  Britt.  Gallngale 
Liatris  tenuifolla  Nutt.  Blazing  Star 
Opuntia  compressa  (Sallsb.)  Macbrlde  Prickly  Pear 


Epiphytes 

Til lands la  usnesoldes  L.  Spanish  Hoss 
Tlllandsla  recurvata  L.  Ball  Moss 


A-4(X) 


SAND  PINE  SCRUB  - ROCKLBDGE 


Trees 


Plnus  clausa  (Engelm.)  Sarg*  Sand  Pine 


Shrubs 


Quercus  Virginians  Mill • var.  virginlana  Live  Oak 

Quercus  virginlana  var,  marltima  (Michx.)  Sarg*  Scmd  Live  Oak 

Quercus  chapmanii  Sarg.  Scrub  Oak 

Quercus  nyrtifolia  Wllld,  Myrtle  Oak 

Carya  florldana  Sarg.  Scrub  Hickory 

Lyonia  ferruginea  (Walt.)  Nutt.  R\isty  Lyonia 

Lyonia  lucida  (Lam,)  K.  Koch.  Shiny  Lyonia,  Fetterbush 

Vacclnium  stamlneuiD  var.  caesium  Green.  Gooseberry 

Xlmenia  americana  L.  Tallowood 

Serenoa  repens  (Bartr.)  Small  Saw  Palmetto 

Myrlca  cerifera  L.  Wax  Ifyrtle 


Dwarf  Shrubs 

Palafoxla  integrifolla  (Nutt.)  T.  & G. 
Vacclnium  myrslnites  (Lam.)  Shiny  Blueberry 


Herbs 


Rhynchospora  megalocarpa  Gray,  Beak  Rush 
Panicum  sp.  Panic  Grass 

Opuntia  corapressa  (Salisb.)  Macbride,  Prickly  Pear 
Selaginella  arenicoLa  Undew.  Spike  Moss 
Monotropa  brlttonil  Small.  Indian  Pipes 
Unknown  grass 
Unknown  sedge 


Vines 

Sroilax  aurlculata  Walt.  Greenbrier 

Parthenocissus  quinque folia  (L.)  Planchon,  Virginia  Creeper 
Vltls  rotund! folia  Michx.  Muscadine  Grape 
Galactia  elllottil  Nutt.  Milk  Pea 


Epiphytes 


Tillandsla 
Til lands ia 
Tillandsla 
Tillandsla 


usneoides  L.  Spanish  Moss 
recurvata  L.  Ball  Moss 
fasclculata  Sw. 
utriculata  L. 
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\ Km  PIHE  SCRUB  - WEKIVA 


Trees 


Plnus  clausa  (Engeln.)  Sarg  Sand  Pine 


Shrubs 


Quercus  vlrglniana  var,  narlcina  (Mlchx.)  Sarp.  Sand  Live  Oak 

Quercus  myrtlfolla  Wllld.  Myrtle  Oak 

Quercus  chapmanll  Sarg.  Scr^  Oak 

Ilex  aoblgua  (Mlchx.)  Chapa.  Holly 

Lyonia  furruglnea  (Walt.)  Mutt.  Rusty  Lyonia 

Gacbaria  heterophylla 

Caylussacla  frondosa  (L.)  T.  & C.  Dangleberry 
Vacclnluo  stanlneun  L.  Gooseberry 
Serenoa  repens  (Bartr.)  SsmII  Saw  Palmetto 
Castanea  pundla?  (L.)  Miller,  Chinkapin 


Dwarf  Shrubs 


Licania  michauxll  Prance,  Gopher  Apple 

Gaylussacia  dumosa  (Andrews)  T.  & G.  Dwarf  Huckleberry 


Herbs 

Unknown  sedge 

Unknown  legume 

Panlcum  sp.  Panic  Grass 


Vines 

Smilax  auriculata  Walt.  Greenbrier 
Unknown  legume 


Epiphytes 

Tilinndsia  usnesnides  L.  Spanish  Moss 
Til lands ia  recurvata  L.  Ball  Moss 
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ODASTAL  SCRUB  - DUNE  SCRUB  GRID  (CAPE  CANAVERAL) 


Shrubs 

Ceratlola  erlcoides  Michx.  Rosemary 

Lyonia  ferruglnea  (Walt.)  Nutt.  Rusty  Lyonia 

Quercus  Virginians  var.  marltlma  (Michx.)  Sarg.  Sand  Live  Oak 

Quercus  myrtlfolla  Wllld.  Myrtle  Oak 

Ximenia  americana  L.  Taliowwood 

Quercus  chapmanii  Sarg.  Scrub  Oak 

Polygonella  polygama  (Vent.)  Engelm.  & Gray  Jointweed 
Serenoa  repens  (Bartr.)  Small  Saw  Palmetto 


Dwarf  Shrubs 


Vacciiiiuffi  myrsinltes  Lam.  Shiny  Blueber 

Myrica  cerlfera  var.  pumila  (Michx.)  Smai  Wax  Myrtlv; 

Llcania  michauxii  Prance,  Gopher  Apple 


Herbs 

Seymarla  pectlnata  (Pursh)  Kuntze 


Vines 

Gassy tha  filiformls  L-  Love  Vine 
Galactia  elliotii  Nutt.  Milk  Peas 
Smilax  auriculata  Walt.  Greenbrier 


Epiphytes 

Tillandsia  usneoides  L.  Spanish  Moss 
Tillandsia  recurvata  L.  Ball  Moss 
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COASTAL  SCRUB  - HAPPY  CREEK 


Shrubs 

Quercus  nyrtlfolia  Wllld.  Myrtle  Oak 

Quercus  vlrglniana  var.  marltlna  (Michx.)  Sarg.  Sand  Live  Oak 
Quercus  chapmanll  Sarg.  Scrub  Oak 

Lyonia  luclda  (Lam.)  K.  Koch,  Shiny  Lyonia,  Fetterbush 
Lyonia  frutlcosa  (Michx.)  G.  S.  Torr.  Staggerbush 
Lyonia  ferruginea  (Walt.)  Nutt.  Rusty  Lyonia 
Vacclnium  stat  ..neum  var.  caes'tum  Green,  Gocsd>erry 
Polygonella  polygama  (Vent.)  Engelm.  & Gray.  Jointweed 
Befarla  racemosa  Vent.  Tarflower 
Serenoa  repens  (Bartr.)  Small  Saw  Palmetto 
Xlmenla  americana  L.  Tallowwood 


Dwarf  Shrubs 


V'accinlum  myrsinites  Lam.  Shiny  Blueberry 
Gaylussacla  dumosa  (Andrews)  T.  & G.  Dwarf  Huckleberry 
Myrlca  cerlfera  var.  pundla  (Michx.)  Small  Dwarf  Wax  Myrtle 
Llcania  michauxJl  Prance  Gopher  Apple 
Yucca  fllamentosa  L.  Bear  Grass 


Herbs 

Panicum  pacencl folium  Nash 
Rhynchospora  negalocarpa  Gray  Beak  Rush 
Aristlda  strlcta  Michaux.  Three  Awn  Grass 
Carphephorus  corymbosus  (Nutt.)  T.  & G. 

Polygala  polygama  Walt.  Milkwort 

Hetero theca  grandnl folia  (Michx.)  Shinners,  Silk  Grass 


Vines 


Calactia  elliottii  Nutt.  Milk  Peas 
Sir.il ax  ijuriculata  Walt.  Greenbrier 


A-404 


COASTAL  SCRUB  - ROUTE  3 


Shrubs 

Quercus  chapmanli  Sarg.  6crub  Oak 

Quercus  vlrglniana  var.  maritlma  (Mlchx.)  Sarg.  Sand  Live  Oak 

Quercus  syrtifolia  Hllld.  Mvrtle  Oak 

Befaria  racenosa  Vent.  Tiiriiower 

Lyonia  ferruglnea  (Walt.)  Nutt.  Rusty  Lyonia 

Serenoa  repens  (Bartr.)  Small  Saw  Palmetto 

Polygonella  polygama  (Vent.)  Engelm.  & Gray  Jointweed 

Vaccinium  arboreum  Marshall,  Sparkleberry 

Lyonia  lucida  (Lam.)  K.  Koch,  Shiny  Lyonia;  Fetterbush 

Ilex  anbigua  (Mlchx.)  Chapm.  Holly 

Persea  borbonla  var.  borbonla  (L.)  Spring,  Red  Bay 

Xlmenla  amerlcana  L.  Tallowwood 

Vaccinium  stamlneum  var.  caesium  Green,  Gooseberry 


Dwarf  Shrubs 


Gaylussacia  dumosa  (Andre%rs)  T.  & G.  Dwarf  Huckleberry 
Myrica  cerifera  va. . pundla  (Michx.)  Small,  Dwarf  Wax  Ifyrtle 
Vaccinium  myrslnltes  Lam.  Shiny  Blueberry 
Llcania  michauxii  Prance,  Gopher  Apple 


Herbs 

Aristida  spiel fonnis  Ell.  Three-Awn  Grass 
Arlstida  stricta  Michaux.  Three-Awn  Grass 
Liatrls  tenulfolia  Nutt.  Blazing  Star 
Panicum  nltidum  Lam. 

Rhynchospora  megalocarpa  Gray  Beak  Rush 

Heterotheca  gramlnifolia  (Mlchx.)  Shlnners,  Silk  Grass 

Andropogon  vlrginicus  L.  Broom  Sedge 


Vines 


Galactia  elllottii  Nutt.  Milk  Pea 
Sndlax  auriculata  Walt.  Greenbrier 


Epiphytes 

T1  Hands  la  recurvata  L.  Ball  Moss 
Tillandsia  usneoides  L.  Spanish  Moss 
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COASTAL  SCRi^  - GROUND  WINDS  TOWER 


Trees 


Pinus  cleusa  (Engeln.)  Serg.  Sand  Pine 
Shrubs 


Quercus  vlrginiana  var.  aaritina  (Mlchx.)  Sarg.  Sand  Live  Oak 

Quercus  chapaanii  Sarg.  Send)  Oak 

Quercus  ay rti folia  Willd.  Hyrtle  Oak 

Serenoa  repens  (Bartr.)  Saall  Saw  Palaetto 

Be far! a racemosa  Vent.  Tarf lower 

Lyonia  ferruglnea  (Walt.)  Nutt.  Rusty  Lyonia 

Lyonia  fruticosa  (Nichx.)  G.S.  Torr  Staggerbush 

Lyonia  lucida  (Lam.)  K.  Kodt.  Fetterbush,  Shiny  Lyonia 

Xiaenia  americana  L.  Tallowwood 

Vaccinim  stanineum  var.  caesium  Green»  Gooseberry 
Myrica  cerifera  L.  Wax  Hyrtle 
Polygonella  polygama  Walt.  Milkwort 

Dwarf  Shrubs 


Caylussacla  dumosa  (Andrews)  T.  & G.  Dwarf  Huckleberry 

Vaccinlum  myrsinites  Lam.  Shiny  Blueberry 

Ilex  vomitoria  Alt.  Yaupon 

Hypericum  reductum  P.  Adams  St.  John's  Wort 

Petalastemon  feayi  Chapm.  Prairie  Clover 

Licanla  michauxii  Prance,  Gopher  Apple 

Herbs 


Bulbostylls  ciliatifolla  (Ell.)  Fem. 
Andropogon  virglnlcus  L.  Broom  Sedge 
Rhynchospora  raegalocarpa  Gray  Beak  h 

Hetero theca  sp.  Mlchx. 

Paronychia  americana  (Nutt.)  Fenzl.  ex  Walp 
Eryngium  aromatlcum  Baldw.  Fragrant  Eryngium 
Lechea  torreyi  Leggett  ex  Britton  Pinweed 
Seymerla  pectinate  (Pursh)  Kuntze 
Tlllandsla  recurvata  L.  Ball  Moss 
Tlllandsla  fasclculata  Sw. 

Panicum  paCentlfollum  Nash 

Aristida  strlcta  Michaux.  Three-Awn  Grass 


Liatris  tenul folia  var.  laevigata  (Nutt.)  Robinson  Blazing  Star 
Ptcrldlum  aqulllnum  (L.)  Kuhn  Bracken  Fern 
LaoJinornu Ion  minus  (Chapm.)  Small  Bog  Buttons 
Satureja  riglda  Barer,  ex  Benth.  Pennyroyal 

Vines 

Smllax  auriculaca  Walt.  Greenbrier 
Galactla  volubllis  (L.)  Britt  Milk  Pea 
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COASTAL  SCRUB  - CAPE  ROSEMARY 


Shrubs 


Ceratlola  eridoides  Michx.  Roseaary 
Lyonia  ferruginea  (Walt.)  Nutt.  Rusty  Lyonia 
Serenoa  repens  (Bartr.)  Snail  Saw  Palnetto 
Xlnenia  anaricana  L.  Tallowwood 
Qucrcus  chapnanll  Sarg.  Scnib  Oak 
Quercus  nyrtlfolla  Wllld.  Myrtle  Oak 

Ouercus  virginlana  var.  narltlma  (Michx.)  Sarg.  Sand  Live  Oak 
Polygonella  polygama  (Vent.)  Engeln.  & Gray  Jo intweed 


Dwarf  Shrubs 


Llc&nia  michauxil  Prance.  Gopher  Apple 
Vacclnium  myrsinites  Lam.  Shiny  Blueberry 


Vines 


Gal-ictia  elliottii  Nutt.  Milk  Peas 
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COASTAL  SCRUB  - COMPLEX  34 

Trees 


Quercus  v1r$(lniana  var.  vlrginlana  Mill.  Live  Oak 

Quercus  vlrginiana  var.  aaritiaa  (Nlchx.)  Sarg.  Saed  Li'/e  '>ak 


Shrubs 


Quercus  nyrtifolla  Wllld.  Mjrrtle  Oak 
Lyonia  ferruginea  (Walt.)  Nutt.  Rusty  Lyonia 
Serenoa  re pens  (Bartr.)  Saall.  Saw  Palaetto 
Nyrlca  cerlfera  L.  Wax  Myrtle 


Vines 


Sod. lax  auriculata  Walt.  Greenbrier 
Vitls  rotundlfolia  Michx.  Muscadine  Grape 
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BEACH  GRID  (CAPE  CANAVERAL)  - ZONE  2 


Sh  rubs 


Serenoa  rrpeiis  (Bartr.)  Small  Saw  Palmetto 
Coccoloba  uvifera  (L.)  L.  Sea  Grape 
Bumella  tenax  (L.)  Willd.  Tough  Buckthorn 
Chlococca  alba  (L.)  Hitdte.  Snowberry 


Dwarf  Shrubs 


Llcanla  mlcl.at'..  i.  Prance,  Gopher  Apple 
Phyllanthus  abnormis  Balllon 
Croton  punctatus  Jacq. 


Herbs 


Polygala  grandiflora  Walt.  Hilkwort 
Unlola  panlculata  L.  Sea  Oats 

Opuntla  compressa  (Sallsb.)  Hacbrlde,  Prickly  Pear 
Cnldoscolus  stlmulosus  (Michx.)  Engelm  & Gray,  Tread  Softly 
Heterotheca  subaxlllarls  (Lam.)  Britt  & Ruaby  Golden  Aster 
Chlorls  petraea  Sw.  Finger  Grass 
Andropogon  vlrglnlcus  L.  Broom  Sedge 
Chamaesyce  maculata  (L.^  Small  Spurge 
Syngonanthus  flavldulus  (Michx.)  Ridiland  B^ntum  Buttons 
Connellna  diffusa  Burm.  f.  Day  Flower 


Vines 


Smllax  auricu] ata  Walt.  Greenbrier 
Tpomoea  stolonlfer  (Cyr.)  J.F.  Gmel. 
Strophostyles  helvola  (L.)  Ell. 

Galactia  volubilis  (L.)  Britt  Milk  Pea 
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LC  39-il 


BEACH  SI'fE 


Shrub» 


Scatvola  pluaieri  (l.)  Vahl.  Goodenla 
Acriplex  arenaria  Nutt.  Sand  Atrlplex 
Coccoloba  uvifera  (L.)  L.  Saa  Grape 
Yucca  aloifolia  L.  Spanish  Bayonet 
Lantana  caaara  L.  Shrub  Veibena 


lh»rf  Shrubs 


Croton  punctatus  Jacq. 


Herbs 


Unlola  panlculata  L.  Sea  Oats 

Heterotheca  subaxillarls  (Lam.)  Britt  & Rusby  Golden  Aster 
Panlcua  amarulua  Hitchc.  & Chase,  Beach  Grass 
Ipomoea  stolonlfera  (Cyr.)  J.F.  Gmel. 

Opuntia  compressa  (Sallsb.)  Nacbride,  Prickly  Pear 
Cenchrus  Incertus  M.A.  Curtis  Sandbur 
Spartina  patens  (Ait.)  Muhl.  Slender  Cordgrass 
Hydrocotyle  bonariensis  Laa.  Water  Penny  Wort 
Unknown  Asteraceae 
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BEACH  GRID  (CAPE  CANAVERAL)  - ZONE  1 


Shrubs 

Scaevola  plumleri  (L.)  Vahl.  Goodenla 
Atrlplex  arenaria  Nutt.  Sand  Atrlplex 
Serenoa  repens  (Bartr.)  Small.  Sav  Palmetto 
Bumella  tenax  (L.)  Willd.  Tou^  Buckthorn 
Coccoloba  uvifera  (L.)  L.  Sea  Grape 
Caesalplnla  bonduc  Roid>.  Yellow  Nicker 
^ucca  aloifolla  L.  Spanish  Bayonet 

Dwarf  Shrubs 


Croton  punctatus  Jacq. 

Phyllanthus  abnormls  BalUon 

Llcania  mlchauxll  Prance,  Gopher  Apple 

Herbs 


Unlola  paniculate  L.  Sea  Oats 

Heterotheca  subaxlllarls  (Lan.)  Brit:.  & Rusby  Golden  Aster 
Panicum  amarulum  Hichc.  & Chase,  Beach  Grass 
Polygala  grandiflora  Walt.  Milkwort 
Ipomoea  stolonifer  (Cyr.)  J.F.  Gmel. 

Ipotnoea  pes-caprae  (L.)  Browne  Rail  Road  Vine 
Opuntia  compressa  (Salisb.)  Macbrlde,  Prickly  Pear 
Canavalia  rosea  Adans.  Bay  Bean 
Sporobolus  virginicus  L.  Broom  Sedge 
Sesuvium  maritimum  (Walt.)  BSP,  Sea  Pui^lane 
Hynaenocallis  latifolia  (Mill.)  Roem,  Sp  der  Lily 
Cenchrus  incertus  M.A.  Curtis  Sandbur 
Chloris  petraea  Sw.  Finger  Grass 
Chamaesyce  maculata  (L.)  Small.  Spurge 
Spartina  patens  (Ait.)  Muhl.  Slender  Cordgrass 
Hydrocotyle  bonarie^isis  Lam.  Water  Pennwort 
Cakile  fusiformis  Greene.  Sea  Rocket 
Andropogon  virginicus  L.  Broom  Sedge 
Paspalum  vaginatum  Sw. 

Cnidoscolus  stimulosus  (Mlchx.)  Engelm.  & Gray  - Tread  Softly 
Physalis  viscosa  var.  maritima  (M.A.  Curtis)  Waterfall 
Coiimelina  diffusa  Burra,  f.  Pay  Flower 
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BEACH  GRID  (CAPE  CANAVERAL)  - ZONE  3 


Shrubs 


Coccoloba  uvlfera  (L,)  L.  Sea  Grape 
Serenoa  repens  (Bartr.)  Saall  Saw  Paliaetto 
Ifyrica  cerlfera  L.  Wax  Myrtle 
Buaella  tenax  (L.)  Tou|fi  Buckhom 

Chiococca  alba  (L.)  Hitcbc. 

Yucca  aloifolla  L.  Spanish  B^^onet 

Sabal  palnetto  (Walt.)  Lodd.  ex  Shultes,  Cabbage  Pal* 

Erychtlna  herbacea  L.  Coral  Beans 

Quercus  vlrginlana  Hill.  var.  vlrglnlana  Live  Oak 

Myrclanthes  fragr&ns  (Sw.)  McVaugh 

Myrslne  guianensls  (Aubl.)  Kuntze 

Lantana  camara  L.  Shrtd>  Verbena 

Sub-Shrubs 


PhyllanChus  abnormls  Balllon 
Trlchostema  suf frutescens  Kearney  Blue  Curls 
Cassia  fasclculata  Michaux,  Partridge  Pea 
Llcanla  tichauxli  Prance,  Gopher  Apple 

Herbs 


Opuntla  compressa  (Sallsb.)  Macbrlde  Prickly  Pear 
Chamaesyce  maculita  L.  Small 
Strophostyles  helvola  (L.)  Ell. 

Cnldoscolus  stimulosus  (Mlchx.)  Engelm.  & Gray,  Tread  Softly  Plants 

Mlkania  cordl folia  (L.)  Wllld.  Cllnblng  Hempweed 

Gil la  rubra  (L.)  Heller 

Galium  hlspldulum  Mlchx.  Bedstraw 

Solidago  flstulosa  Mill.  Goldenrod 

Commellna  diffusa  Burm.  f.  Dayflower 

Chloris  petraea  Sw.  Bermuda  Grass 

Vines 


Smllax  aurlculata  Walt. 


Greenbriers 
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Shrubs 


Serenos  repens  (Bartr.)  Small  Saw  Palmetto 
Hyrcianthes  fragrans  (Sw.)  NcVau^ 

Myrica  cerifera  L.  Wax  Myrtle 
Chiococca  alba  (L.)  Hitch. 

Bumelia  tenax  (L.)  Wllld.  Tough  Buckhorn 

Zanthoxyluffl  clava-herculis  L.  Hercules  Club 

Forestiera  segregate  (Jacq.)  Krug  & Urban,  Florida  Privet 
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COMMUNITY  CLASSIFICATION 


The  distribution  of  major  plant  community  types  on  Merritt  Islarvi  ^nd  Cape 
Canaveral  appears  as  a complex  mosaic.  Upland  communities  are  classified  as: 
hatimocks,  pine  flatwoods,  coastal  scrub,  coastal  strand,  and  coastal  dunes. 
Citrus  groves  are  also  designated  among  the  upland  sites.  Wetlands  are  noted 
as  of  two  general  types,  wetlands  dominated  by  woody  pi'nts  (swamp)  and  wet- 
lands dominated  by  nonwoody  plants  (marsh). 

Hanmocks  are  forests  primarily  dominated  by  bread-leafed  evergreen  trees.  A 
we'l-devel oped  tree  layer,  usually  consisting  mostly  of  live  oak  and  Sabal 
palm,  is  always  present.  A shrub  layer  varying  in  height  from  0.5  to  3 meters 
is  present.  An  herb  layer  may  or  may  not  be  well  developed;  however,  some 
herbaceous  plants  are  always  present. 

FI at woods  are  usually  dominated  by  a tree  layej  of  slash  pine.  However,  in 
areas  such  as  the  central  portion  of  the  island,  the  tree  layer  may  be  ab- 
sent. The  shrub  layer  is  dominated  by  saw  palmetto  but  has  several  additional 
woody  plant  species.  A.  well -developed  her-b  layer  is  present. 

Coastal  Scrub  is  an  impenetrable  thicket  of  woouy  plants  dominated  by  myrtle 
oak.  It  appears  as  one  layer  varying  in  height  from  1 to  3 ri.eters.  Little 
herb  layer  vegetation  is  present. 

Coastal  Strand  is  j dense  thicket  wood^  plants  usually  dominated  by  saw 
palmetto.  Its  profile  is  a si  • ar  from  1 to  4 meters  in  height;  the 
shrubs  on  the  eastern  margin  usua. ..  ur-.  hedged  by  the  sa’t  spray. 

Coastal  Dune  is  a single  layer  of  grass,  herbs,  and  dwarf  shrubs  and  is  con- 
fined  to  the  front  of  the  primary  dunes.  It  exists  completely  within  the  salt 
spray  zone,  and  sea  oats  is  the  most  obvious  species  present. 

Citrus  Groves  are  the  only  agricultural  areas  that  exist  within  the  KSC 
boundaries. 

Swamps  (wetlands  - woody  cover)  are  areas  adjacent  to  the  marshes  ^.nd  are 
characterized  by  woody  shrubs  and  trees.  The  mangroves  are  included  within 
the  vegetation  type. 

Marshes  (wetlands  - nonwoody  cover)  are  extensive  .reas  of  grass  and  herbs 
which  occur  in  soils  saturated  with  Wuter.  Spartina  marsh  is  a major  constit- 
uent of  this  vegetation  type.  During  wet  times  of  the  year,  some  of  these 
areas  are  covered  with  standing  water. 

Ruderal  are  disturbed  areas  around  structures  and  facilities  and  are  main- 
tained  by  man.  They  are  predominantly  composed  of  cultivated  grasses,  herbs, 
and  in  some  cases,  shrubs  and  trees. 


REFERENCE  STANDS 


Ten  permanent  vegetation  stands  representing  the  major  vegetation  types  on  Merritt  Island 
were  selected  and  extensively  sampled  over  a 3-year  period.  Species  detail  within  these 
stands  gives  a good  Indication  of  the  vegetation  which  actually  occupies  the  Island. 

1.  Volusia  Pineland  (north  of  KSC  boundary  and  not  Included  on  this  map)  has  a mixture 
o7~25''spiciisr~Fl ve  of  the  six  leading  dominants  are  shrubs  (i.e.,  fetterbush  and 
oak).  Slash  pine  Is  the  primary  overstory  species  and  wire  grass  dominates  the  herb 
1 ayer. 

2.  Juniper  Hammock  has  a relatively  low  number  of  plant  species.  The  herb  layer  Is 
dominated  by  sedges  and  grasses.  The  tree  and  shrub  layers  consist  m' niy  of  holly, 
Sabal  palm,  hickory,  live  oak,  and  juniper. 

3.  Route  3 Hammock  has  a relatively  large  number  (63)  of  plant  species.  Wild  coffee, 
Virginia  creeper,  poison  Ivy,  muscadine,  and  greenbrier  are  major  contributors  to 
the  shrub  layer.  Live  oak  and  Sabal  palm  dominate  the  tree  layer.  Opl ismenus  Is 
the  principal  constituent  of  the  herb  layer. 

4.  Wisconsin  Village  has  a lack  of  pronounced  dominance  among  Its  37  species.  A single 
large  slash  pine  exists  In  the  area  along  with  several  seedlings.  Wire  griss,  fet- 
terbush, saw  palmetto,  and  dwarf  live  oak  are  the  most  conmon  plants  at  the  site. 

5.  Route  3 Scrub  contains  27  different  species.  Myrtle  oak,  blueberry,  and  saw  pal- 
metto are  the  dominant  species.  Most  of  the  species  are  typical  scrub  species,  but 
a few  are  characteristic  of  flatwoods  (I.e.,  fetterbush  and  tarf lower). 

6.  Happy  Creek  Scrub  Is  conspicuously  dominated  by  myrtle  oak.  Other  shrubs  which  are 
prominent  are  fetterbush,  huckleberry,  and  blueberry.  Wire  grass  dominates  the  herb 
layer  and  tarflower,  a plant  characteristic  of  flatwoods,  is  common. 

7.  Happy  Hammock  has  the  most  numerous  (76)  species  of  all  the  stands  examined.  The 
heii)  layer  Is  poorly  developed  and  is  largely  dominated  by  ferns  and  grasses.  A 
dense  shrub  layer  is  present  and  Is  predominantly  wild  coffee  and  Myrsine.  The  tree 
dominants  are  Sabal  palm,  lancewood,  and  live  oak. 

8.  Headquarters  Pineland  Is  a fairly  typical  flatwoods  area  which  has  a sparse  over- 
story  of  slash  pine.  The  shrub  vegetation  is  dominated  by  saw  palmetto,  fetterbush, 
scrub  live  oak,  and  myrtle  oak.  Wire  grass  ano  tarflower  are  the  primary  herb 
species. 

9.  Beach  Grid  is  a primary  dune  community  dominated  by  sunflowers.  Heterotheca  sub- 
axillarl^  and  sea  oats.  Most  of  the  26  species  found  in  the  area  are  herbs.  Other 
common  herbs  are  several  grasses,  sand  Atrlplex,  morning  glory  vines,  and  Croton. 

10.  Dune  Scrub  Grid  has  myrtle  and  live  oak  as  the  dominant  species.  The  shrub  layer  s 
very  dense  and.  In  addition  to  the  above  2 species.  Is  primarily  composed  of  saw 
palmetto,  rosemary,  blueberry,  and  fetterbush. 


